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Part 6—Chapter 19—Section 2

ARMY PRACTICE BOMBS

3-pound AN—Mk 5 Mod 1
See Navy practice bombs.

20-pound M48

This is a dummy of the 20-pound Fragmenta-
tion Bomb AN—M41. It has a two-ounce black-
powder charge and uses the Fuze M110 or AN—
M110A1 in the nose. It is 21.8-inches long;
weighs 19.7 pounds. It is issued in practice bomb
clusters M2 and M2A1.

23-pound M7I and M71A1

These are parachute-type practice fragmen-
tation bombs for clustering. They do not have a
fuze or spotting charge, because of the presence
of the parachute. The parachute assembly is the
M3, modified from the M4 by removal of the
suspension assembly, hand assembly, and pull
wire container. M71 is 26.8 inches long; weighs
21 pounds. M71A1 differs by the addition of the
shoulder to the bomb nose.

100-pound M38A2

Over-all length, inches 47.5
Diameter, inches 8  13
Weight, empty, pounds 15.7
Weight, sand-loaded and spotting charge,
pounds  100

This bomb simulates a G.P. bomb of the same
size. The spotting charge is assembled in a
sleeve at the base of the bomb, within the fin
box. Authorized spotting charges are M1AI,
M3, and M4.

100-pound M75

Length, inches 47.0
Diameter, inches 8  0
Filler, hematite, pounds 72_
Total weight, pounds 101.3

7'771/9 0 . 41 - 10

This bomb is designed to provide a target ref-
erence for practice bombing over snow-covered
ranges. Resembling the chemical bomb of the
same size, it consists of a light, sheet-metal
case; a charge of red iron ore (hematite) ; a
Burster M4; and a Fuze M10$ in the nose.

100-pound M85

This model is a reinforced concrete design
ordered to relieve a temporary shortage of the
Practice Bomb M38A2 during the war.

Spotting Charges (Army)

M1A1
Over-all length, inches 11.18
Diameter, inches 3  43
Weight, pounds 4  25
Black-powder charge, pounds .3.0
Bomb used in M38A2
Fuze Integral inertia-type

This type of spotting charge fits in the after
end of the 100-pound Practice Bomb M38A2. It
produces a flash of flame and white smoke for
observation of bombing accuracy. When assem-
bled in the bomb, the can of the charge pro-
trudes two to three inches out of the bomb body.

The fuze is an integral part of the spotting
charge assembly. When the arming wire is
pulled, the spring-loaded arming pin jumps out,
leaving the inertia weight supported only by
the combination firing pin and creep spring. On
impact, the inertia weight drives this firing pin
into the shotgun-type primer, which, in turn,
ignites the black powder.

M3: The Spotting charge M3 has a 21/2-pound
dark smoke filling and a black-powder igniter.
It is sie inch longer than the Spotting Charge
M1A1, but otherwise is like it. The M3, with
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Figure 319. 100—pound Practice Bomb M38A2

its dark smoke filler, is well adapted for bomb-
ing practice over snow-covered terrain. The
black-powder igniter charge contains approxi-
mately 425 grains. It is used in the Practice
Bomb M38A2.

M5
Over-all length, inches 7  37
Diameter, inches 2.95

Material  Glass
FS filler, fluid ounces 14.4

The Spotting Charge M5 consists of a glass
bottle filied with FS smoke mixture. An ordi-
nary bottle cap seals the mixture. The bottle is
held to the Practice Bomb M38A2 by a wire
twisted around the neck of the bottle and at-
tached to the tail vanes. The charge assembly
weighs 2.54 pounds.
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FLARE. AIRCRAFT.
PARACHUTE. M24
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Figure 187. Army Flares 149 (top), M24 (middle), and 1426 (bottom)

M9 M9AI
Length, inches  13.8 15.05
Diameter, inches 2  0
Weight, pounds 1  9 2.1
Intensity, candlepower . 60,000
Color  Yellow
Burning time  1 minute
Rate of fall after ignition 400 400

ft./min. ft./min.

Use: This flare was designed to satisfy the
requirements for a small parachute flare for
reconnaissance.

Description: The flare consists of a cylinder
containing. a candle, designed to be projected
With the Pyrotechnic Pistol AN—M8.

Operation: The flare is discharged from the
pistol and the delay fuse is ignited. The fuse
burns for 2.5 seconds and ignites the expelling
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charge, which expels the candle and parachute,
simultaneously igniting the candle.

Remarks: This flare is not procured by the
Navy.

M24 [.Obsolete )
Length, inches  37.0
Diameter, inches 8  0
Weight, pounds  47.0
Burning time, minutes 3
Intensity, candlepower 800,000
Color  Yellow
Release altitude, feet 2,500-3,000
Speed of release Not over 200 m.p.h.
Rate of fall after ignition. ft./min. 700

Use: The flare is a substitute standard for
night observation and bombardment.

Description: It consists of a simple cylinder
without hemispherical nose or tail fins; other-



AIRCRAFT PYROTECHNICS (ARMY FLARES)

wise, it is similar throughout to the AN-M26,

without the nose time fuze.

Operation: The flare is similar to the AN-M26

except that the hang wire acts .directly to pull

the parachute from the flare case.

' Remarks: This flare was not procured by the.

Navy.

M26 and AN—M26
Length, inches  50

Diameter, inches  8
Weight, pounds  53

Burning time, minutes 3-3.5

Intensity, candlepower 800,000

Color  White light

Releasing altitude, feet 4,000-25,000

Rate of fall after ignition, ft./min 700

Use: These flares are used to provide illumi-

nation for night bombardment; also may be

used to blind antiaircraft defenses.

Fuzing: AN-M146, M155, M144.

Description: The flare is enclosed in a metal

cylindrical case with a rounded nose and tail

fins. In the nose is a mechanical time fuze. The

tail end is closed with a shipping cover that

has a handle attached and sealed by a strip

of tape. The case is equipped with two suspen-

sion lugs 14 inches apart

Operation: When the flare is' dropped, the

arming wire is pulled, allowing the vanes of the

nose fuze to rotate. The hang wire is retained

and pulls off the cover of the stabilizing-sleeve

compartment. As the flare continues to drop, the

747173 0-46-1"

tear wire and tear-wire cord pull out the sta-
bilizing sleeve, and the cover-lock cord attached
to the shrouds of the stabilizing sleeve unlocks
and pulls out the cover lock. When the sleeve
is fully extended, the tear wire breaks, allowing
the flare to fall free, stabilized in flight by its
fins and stabilizing sleeve.
When the nose fuze functions, the gases of

the black-powder booster force the releasing-
cup cover out of the detachable cover, releasing
the retaining pins from the groove in the flare
case and freeing the detachable cover. As the
detachable cover is pulled out by the stabilizing
sleeve, a pull-out cord pulls out the parachute.
When the parachute opens, the flare stops with
a jerk, breaking the pull-out cord (which allows
the stabilizing sleeve assembly to fall free)
and pulling the entire flare assembly out of the
flare case (which then falls away). The sudden
stop also pulls the friction wires through the
igniters, starting the six-second delay through
the center of the candle, which allows full open-
ing of the parachute. • - -
The shock caused by the opening of the para-

chute is taken by the shock absorbers, made
of copper tubing in a spiral or coiled shape.
They straighten out in absorbing the shock.
After the parachute is opened, the delay ignites
the first fire, which ignites the candle. When
the first fire is ignited, the gases formed by
burning force the rib retainer down, and the
spring-loaded ribs jump out, opening the glass-
cloth shade.

Remarks: The Flare AN-M26 can be dropped
at air speeds up to 240 knots, but above that
the stabilizing sleeve is apt to tear away. The
Flare M26 cannot be dropped at air speeds
greater than 130 knots, for the same reason.
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S.-INCH PROJECTILES

Weight of loaded projectile, pounds 51.7
Charge/weight ratio 14.0%
Cartridge Case Mk 4
Primer Mk 13 and all Mods
Tracer  None
F11 V.1:1q

Nom• Mk 32 all Mods (V.T.F.)
Mk 40 all Mods (V.T.F.)

Auxiliary Detonating Fuze •
Mk 17 and Mods
Mk 46111M 0
Mk 54 Mod 0

This projectile is fuzed with V.T. fuzes only.
The projectile adapter is removed, and a gas-
checked base plug is inserted. No tracer or base
fuze is used with this projectile.
The Fuze Mk 40 and Mods is currently re-

placing the Mk 32 and Mods in all assemblies.
The Auxiliary Detonating Fuze Mk 54 is re-
placing the Fuzes Mk 17 and Mk 46 in all as-
semblies.

This round is also issued B.L. & P. or B.L. &
T. with the Tracer Mk 6 and adapter, or a cut-
off Base Fuze Mk 13 for target practice.oge
5-inch A.A. Common Mk 31 Mods 1-11
Guns used in 5"/38
Over-all length, inches
With nose fuze 20.7
Without nose fuze 16.625

Diameter of base, inches 4 97
Distance base to band, inches 2.43
Width of band. inches 05

Diameter at bourrelet, inches 4 985
Filling Exp D. Comp. A
Weight of filling, pounds 7  25
Weight of loaded projectile, pounds....55.12
Charge/weigh[ ratio • 13.33C-0
Cartridge Case  Mk 5

Mk 13 and all Mods
 None

Primer
Trace,.
Fuzes

:11k 3'2 and all Muds
Mk •Iu and :di Ninth; (
Mk 53 and all Mods (V.T.F.)

Auxiliary Detonatin7 Fuze
.7%11; 17 and all Nods

k .14 Mod 0 and 1
Mk 46 Mod 0
Mk 54 Mod 0 and 1

The Mk 31 projectile was originally designed
to receive the Base Fuze Mk 13, which is now
obsolete. The projectile will now be found fitted
only with V.T. fuzes and a plug in the base.
The Nose Fuze Mk 40 is replacing the Mk 32

and Mods. With these fuzes, the projectile
adapter will be removed, and the Auxiliary
Detonating Fuze Mk 54 will be employed, re-
placing the previously used Auxiliary Detonat-
ing Fuzes Mk 17 and Mk 46.
When the V.T. Fuze Mk 53 is used, the pro-:

jectile adapter is removed and the Auxiliary
Detonating Fuze Mk 44 employed.
This projectile is also issued B.L. & P. or

B.L. & T. with an adapter and the Tracer Mk
6, or Cut-off Base Fuze Mk 13, for target prac-
tice.

5-inch A.A. Common Mk 34 Mod 10
Guns used in 5"/38
Over-all length, inches
With nose fuze 20.7
Without nose fuze 172

Diameter of base, inches 4 97
Distance base to band, inches 2 43
Width of band, inches 2 25
Diameter at bourrelet, inches 4 985
Filling Exp. D, Comp. A
Weight of filling, pounds 7  25
Weight of loaded projectile. pounds —.55.18
Charge/weight ratio  13.335
Cartridge Case Mk 5
Primer Mk 13 and. all Mods
Tracer Mk 9
Fuzes
Base Mk 28 and all Mods
Nose Mk 18 Mods 2, 3, and 4 (M.T.F.)

Mk 50 Mods 0-4 (M.T.F.)
Mk 29 Mods 2 and 3 (P.D.F.)
Mk 32 and all Mods (V.T.F.)
Mk 40 and all Mods (V.T.F.)
Mk 63 Mod 0 (M.T.F.)

Auxiliary Detunatim: Fuze
)1k 17 and all Mods
Mk 46 Mod 0
'.Qk 54 Mods 0 and /

This projectile consists of a Projectile Mk SI
Mod 10 modified to receive a Base Fuze Mk 2S.
The Auxiliary Detonating Fuze Mk 54 is re-

placing the Auxiliary Detonating Fuzes Mk 17
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and Mk 46 in all assemblies.
The V.T. Fuze Mk 40 and its Mods are re-

placing the Mk 32 and Mods. When these fuzes
are used in this projectile, no base fuze or
tracer is employed. The projectile adapter is
removed, and a gas-checked fuze-hole plug is
lard in the base.

5-inch A.A. Common Mk 35 Mods 1-12
Guns used in 5738 (case)

5"/51 (bag)
Over-all length, inches
With nose fuze 20.70
Without nose fuze 17.225

Diameter of base, inches 4 973
Distance base to band, inches 2.43
Width of. band, inchei 2.25

Diameter at bourrelet, inches 4 985
Filling Exp. D, Comp. A
Weight of filling. pounds 7.25
Weight of loaded projectile, pounds....55.18
Charge/weight ratio  13.1%
Cartridge Case  Mk 5
Primer Mk 13 and all Mods
Tracer  Mk 9
Fuzes
Base Mk 28 and all Mods
Nose Mk 28 Mods 2, 3, and 4 (M.T.F.)

Mk 50 and all Mods (M.T.F.)
Mk 61 Mod 0 (M.T.F.) (See

below.)
Mk 29 Mods 2 and 3 (P.D.F.)
Mk 32 and all Mods (V.T.F.)
Mk 40 and all Mods (V.T.F.)
Mk 53 and all Mods (V.T.F.)
Mk 63 Mod 0 (M.T.F.)
Detonating Fuze
Mk 17 and all Mods
Mk 14 Mods 0 and 1
Mk 46 Mod 0
Mk 5-1 Mods and 1

The Nose Fuie Mk 40 is replacing ti:e
when used in tile 5", 38 Wi: iz the
bag gun. lit.wever. Nose Fuze Mk 32 :1iL•d Iv,
rather than the N(.se Fuze Mk 40, is er.i.p!.Nyed.
When these fuzes are used, the projectlie
adapter is removed, it gas-checked base fuze
plug, with no tracer. is fitted into Lite isast.. and

Auxiliary

3e

Figure 36. 5—inch A.A. Common Mk 35 Mods 1-72

the Auxiliary Detonating Fuze Mk 54 is em-
ployed.
When the V.T. Fuze Mk 53 is used, the base

is fitted with a gas-checked base-fuze plug, with
no tracer, the projectile adapter is removed,
and the Auxiliary Detonating Fuze Mk 44 is
employed.
The Auxiliary Detonating Fuze Mk 54 is re-

placing the Fuzes Mk 17 and Mk 46 in all
assemblies.

With the 1200 f/s I.V. reduced charge for
the 5"/38 gun, Nose Fuzes Mk 61 and. Mk 29
Mods 2 and 3 with the Auxiliary Detonating
Fuze Mk 54 will he employed.

All Mods of this projectile, except Mod 6,
may be issued B.L. & P. or B.L. & T. with the
Tracer Mk 9 and adapter for target practice.
When these projectiles are used in the 5".L51

bag gun, the Primer Mk 15 Mod 1 is used.

5-inch A.A. Common Mk 36 Mods 1-4
Guns uspd ......
Over-ail
With nt,,P   9(t.70
Without nose fuze ..... 17.01'5

Diameter of base c71
Distance bnse to band. ;-...tec •I

cf ban.', inches 2.u0



Mk 5

iMk 13 and all Mods

, .
63 Mod 0

Mk 18 Muds 2, 3, and 4

Mk 50 and all Mods

_};:3,.0Mods 5, 7, and 8

)1 Mlef44 Mod 1

d IYIk 1 Mod 1: Consists of about
.

-foil  strips, each 8 inches long,
• h t). de and 0.00035 inch thick, backed

• .i?it • ide by 12 pounds of tissue paper, solid

Ca e:stnps are stacked within a four-sec-

kndri61 wood form, which is encased in

Olt's eleilleeve, the whole inserted into the

Ile cavity.

indoii-Load Mk 2 Mod 0: Consists of 19

ofIllnininum- foil stacked within a split

steel sleeve. Each roll contains continuous foil

600Afgef Iong. inch wide, and 0.0009 inch

tiriCk7.0ne end of the foil is attached to a card-

aa'''..rdclisc by a rayon leader 15 feet long, in-

siring streaming out of the foil rolL The foil
fiw 

'rolls, with their cardboard discs, are each en-

cased in a split retainer ring, forming a load

unit. The units are separated by aluminum

discs when loaded in the split steel sleeve.

Window Load Mk 4 Mod 0: Consists of two

stacks of 13,800 aluminum foil strips, each
stack separated by an aluminum disc. Each strip
is 5.1 inches long by 3/16 in. wide. The strips
are stacked within two four-section cylindrical
magnesium forms, which are encased in a split
steel sleeve.

Operation: The explosion of the black powder
ejection charge, initiated by the fuze. exerts a
pressure against the baffle plate and forces
the split steel sleeve, window load, and base plug

out of the base end of the projectile.

S-inch Whife Phosphorus Smoke Projectile

Guns used in 5"/38
Over-all length, inches
With nose fuze 20.0
Without nose fuze 15.8

7471'7S. 13...4 8-----4

5—INCH PROJECTILES

Diameter of base, inches 4 968
Distance base to band, inches 2.43
Width of band, inches 2 25
Diameter at bourrelet, inches 4.985
Filling  Expelling charge is black pow-

der; flare, magnesium.
Weight of filling.... Expelling charge is 2.5

ounces.
Weight of loaded projectile, pounds 53.0
Cartridge Case Mk 5

Primer Mk 13 and all Mods

Fuzes
Nose Mk 63 Mod 0 (M.T.F.)

Mk 18 Mods 2, 3, and 4 (M.T.F.)
Mk 50 and Mods (M.T.F.)
Mk 29 Mod 3 (P.D.F.) .
Mk 61 Mod 0 (M.T.F.)—for use

with 1,200 f/s initial velocity
reduced charge

Mk 66 Mod 0 (P.D.F.)
Projectile Body

5-inch Illuminating Mk 30 Mods k--:s
The projectile body, base plate, and expelling

charge are the same as those for the 5-inch Il-

luminating Projectile Mk 30.
The canister holding the W.P. filled tubes is

of 0.03-inch thick sheet steel and measures

12.03 inches long by 3.9 inches in diameter. It is

painted olive drab over all. Through the center

of the canister is inserted a burster tube con-

taining the ballistite burster charge, with a

black powder delay fitted to the upper end of the

tube. The canister is divided into four sections

internally, with each section containing 42 W.P.

filled steel tubes 0.5 inch in diameter and 2.S6

inches long, 168 tubes in all. The canister is

filled through the base with molten W.P. and

closed with two pipe plugs.

Type of Filling

Expelling charge 2 ounces block powder

Bursting charge 14 grams Ballistitc

Smoke filling 7.06 pounds white

phosphorus

The black powder expelling charge, ignited

by the fuze, initiates the delay element at the

upper end of the burster tube and forces off the

base plate, ejecting the canister rearAk The
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delay initiates the burster, which ruptures the yards in diameter. The projectile combines
zanister and scatters the W.P. filled steel tubes. screening, anti-personnel, and slight incendiary
The smoke cloud thus formed is about 30-40 effect.

Figure 42_ 

EXPELLINGCHARGE

FELT PADDING

DELAY ELEMENT

BALLISTITE
BURSTER TUBE

W.P. FILLED TUBES

CANNISTER
CLOSING PLUG

FELT PADDING

LZAD FILLER

5--inch White Phosphorus Projectile



14-INCH PROJECTILES

Charge/weight ratio

Primer

845% •

 Mk 15 Mod 1

Tracer  Mk 5 Mod 1

Fuzes
Base Mk 28 "green stripe"

Mk 39 Mods 0 and 1
Mk 48 Mods 0 and 1

Nose Mk 29 and Mods 1, 2, and 3
(P.D.F.)

Mk 42 Mod 0 (M.T.F.),
Mk 62 Mod 0 (M.T.F.)
Steel Nose Plug

Auxiliary Detonating Fuze
Mk 17 Mod 8 "green stripe"
Mk 35 Mod 0 •
Mk 55 Mod 0

12-inch Target Mk 19 Mod I
Guns used in  -
Over-all length, inches 
Diameter of base, inches 11.977

2.0
40

Mk 5 Booster, or special
0.53 pound pressed TNT
booster, is used under the
auxiliary detonating fuze.

The 12-inch H.S. Projectile Mk 22 is merely
a redesignation of the Mk 17.
The Base Fuze Mk 39 replaces the original

special "green stripe" Base Fuze Mk 28; the
Auxiliary Detonating Fuze Mk 35 replaces the
original special "green stripe" Mk 17 Mod 8.
These fuzes are now being replaced by the Base
Fuze Mk 48 and the Auxiliary Detonating Fuze
Mk 55.
The Mk 62 is the preferred nose time fuze.
The 12-inch H.C. Projectile Mk 17 Mod 2 dif-

fers from the Mk 17 Mod 1 in that its base plug
threads are 7.85" instead of 7.75".

.. •

Figure 63. 12-inch Target Mk 19 Mod 1

12"/50 Mk 8
54

Distance base to band. inches 
Width of band, inches

Diameter at bourrelet, inches 11.977
Weight of loaded projectile, pounds. 1,140
Primer Mk 15 Mod 1
Tracer (if loaded) Mk 5
There is no provision for a spotting dye load

in the windshield of this projectile.

Part I — Chapter I — Section 9

14-INCH PROJECTILES

14-inch A.P. Mk 8 Mods 3, 7, 8, and 11

(Obsolete)

Guns used in 14"/45
14"/50

Over-all length, inches 49.44
Without cap & windshield 41.92

Diameter of base, inches 13.94
Distance base to band. inches 1  0

Width of band, inches 4  66
Diameter at bourrelet, inches 13.077
Filling  Explosive D
Weight of fining. pounds 34.30
Weight of loaded projectiles, pounds 1,402
Charge/weigh t ratiu  2.15
Primer  Mk 15 Mod 1
Tracer  Mk 5
Fuzes Base--Mk 21 Mods 0 and 1

59
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Figure 64. 14—inch A.P. MA 8 Mods 3, 7, 8, and 11

A special adapter with 1.5-inch diameter out-
side threads is required to fit Base Fuzes Mk
21 in these projectiles.

The Mod 7 projectile may also be issued B.L.
P. or B.L. & T. with adapter and Tracer

Mk 5 Mod 1 for target practice.

Figure 63. 14—inch A.P. MA 16 Mods 1-11

14inch A.P. Mk 16 Mods 1-11
Guns used in 14"/45

14"/50
Over-all length, inches
With cap & windshield 56.00
Without cap & windshield 36.72

Diameter of base, inches 13.977
Distance base to band, inches 3.46
Width of band, inches 4  66
Diameter at bourrelet, inches 13.977

Figure 66.

Filling  Explosive D
Weight of filling, pounds 22.90
Weight of loaded projectile, pounds...  1,500
Charge/weight ratio 1  5%
Primer Mk 15 Mod 1
Tracer Mk 5
Fuzes Base—Mk 21 Mods 0 and 1
The Mod 11 has a slight change in the cap

design which moves the windshield threads
further forward on the projectile.

14-inch A.P. Mk 20 Mod 1

14-inch A.P. Mk 20 Mod I
Guns used in 14"/45
Over-all length. inches  54.38
Diameter of base. inches  13.977
Distance base to band, inches 3.96
Width of band, inches 4  66
Diameter at bourrelet, inches 13.977
Filling  Explosive D
Weight of filling, pounds  .90

0

Weight of loaded projectile, pounds 1,500
Charge/weight ratio  1.5%
Primer Mk 15 Mod 1
Tracer Mk 5
Fuzes Base-;-Mk 21 Mods 0 and 1
This projectile is used only on the battleships

New York and Texas. It is the same as the
Mk 16 Mod 8, except ftor a shortened wind-
shield.



14-INCH PROJECTILES

Figure 67. 14—inch H.C. Mk 19 Mad: 1-6
and Mod 22

I4-inch H.C. Mk 19 Mods 1-6 and Mk 22

Guns used in 14"/45
14"/50

Over-all length, inches
With nose fuze 56.0
Without nose fuze 52.18

Diameter of base, inches 13.977
Distance base to band, inches 3 46
Width of band. inches 4 66
Diameter at bourrelet, inches 13.977
Filling  ExplOsive D
Weight of filling, pounds 104.21
Weight of loaded projectile, pounds....1.275
Charge/weight ratio 801%
Primer Mk 15 Mod 1
Tracer Mk 5 Mod 1
Fuzes
Base Mk 28 "green stripe"

Mk 39 Mods 0 and 1
Mk 48 Mods 0 and 1

Nose Mk 29 Mods 1, 2, and 3 (P.D.F.)
Mk 42 Mod 0 (M.T.F.)
Mk 62 Mod 0 (M.T.F.)
Steel Nose Plug

Auxiliary Detonating Fuze
Mk 17 Mod 8 "green stripe"
Mk 35 Mod 0
Mk 55 Mod 0
Booster Mk 5, or a special 0.53-

pound pressed TNT booster,
will be used under the auxili-
ary detonating fuze.

The Base Fuze Mk 39 replaces the original
special "green stripe" Base Fuze Mk 28; the
Auxiliary Detonating Fuze Mk 35 replaces the
original special "green stripe" Mk 17 Mod 8.
These fuzes are now being replaced by the
Base Fuze Mk 48 and the Auxiliary Detonating
Fuze Mk 55.

The Mk 62 is the preferred nose time fuze.

Projectile Mk 19 Mod 1 only is suitable for
use in 14"/45 guns on the battleships New
York and Texas.

The 14-inch H.C. Projectile Mk 22 is similar
in its dimensions to the Mk 19, except that the
rotating band on the Mk 22 is only 2.25 inches
from the base.

A 11

N

14-inch Bombardment Mk 9

Guns used in 

Over-ail length, inches 
Diameter of base, inches 

Figure 68. 14—inch Bombardment MA 9

Distance base to band, inches 1.0
Width of band. inches 4.66

14".I45
Diameter at bourreiet, inches 13.977

14"/50 Filling  Explosive D
56.0 Weight of filling. pounds 105

Weight of loaded projectile. pounds....1.410

741175 0- IA- 6l
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Charge/weight ratio 7  44%
Cartridge Case  Bag gun
Primer Mk 14 Mod 1
Tracer Mk 5, Mk 5 Mod 1

Fuzes Base—Mk 28 and all Mods

The Base Fuze Mk 28 replaces the previously

used Base Fuze Mk 3 Mod 2 with integral tracer.

Figure 69. 14—inch Target Mks 77 and 18

14-inch Target Mk 17 Mods 1-3 and Mk 18
Mod I
Guns used in 14"/45

14"/50
Over-all length, inches 56
Diameter of base, inches 13.977
Distance base to band, inches 2.25
Width of band, inches 4  66
Diameter at bourrelet, inches 13.977
Weight of loaded projectile, pounds ....1,500
Primer Mk 15 Mod 1
Tracer (if loaded) Mk 5
There is no spotting dye load in the Mk 17

windshield.
The 14-inch Target Projectile Mk 18 Mod 1

has essentially the same dimensions, plus a
spotting dye load.

14-inch Target Mk 21 Mod 1
Guns used in 14"/45
Over-all length, inches 54.38
Diameter of base, inches 13.977
Distance base to band, inches 225
Width of band, inches 4  66
Diameter at bourrelet, inches 13.977
Weight of loaded projectile, pounds .  .1,500
Primer Mk 15 Mod 1
Tracer Mk 5
This target projectile was made to match the

14-inch A.P. Projectile Mk 20 for the U.S.S.
Arkansas and Texas guns.

Part I Chapter 1 — Section

16-INCH PROJECTILES

I6-inch A.P. Mk 3 Mods 2-5 (Obsolete)
Guns used in 16"/45
Over-all length, inches 56.5
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Diameter of base, inches 15.9-1

Distance base to band, inches 3  03

Width of band, inches 5  30

Figure 70. 76—inch A.P. Mk 3 Mod: 1-5



Diameter at bourrelet, inches 15.977
Filling  Explosive D
Weight of filling, pounds 57.5
Weight of loaded projectile, pounds....2,110
Charge/weight ratio 2.74%
Primer Mk 15 Mod 1
Tracer Mk 5
Fuzes Base--Mk 21 Mods 0 and 1

16—INCH PROJECTILES

This projectile was originally issued without
windshield, but has since been modified.
The 16-inch A.P. Projectile Mk 3 Mod 2 has

been declared unserviceable until caps and wind-
shields have been modified.
Mods 2 and 3 may be blind loaded and plugged

or tracered with the Tracer Mk 5 Mod 1 for
target practice.

Figure 71. 16-inch A.P. Mk 5 Mods 1-75

I6-inch A.P. Mk 5 Mods 1-6
Guns used in 16"/45
Over-all length, inches
.With cap & windshield 64.0
Without cap & windshield 43.387

Diameter of base, inches 15.977
Distance base to band, inches 4 03
Width of band, inches 5 32
Diameter at bourrelet, inches 15.977

g  Explosive D
Weight of filling, pounds 34.0
Weight of loaded projectile, pounds....2,240
Charge/weight ratio 1  5%
Primer  Mk 15 Mod 1
Tracer Mk 5
Fuzes Base—Mk 21 Mods 0 and 3.
The 16-inch A.P. Projectile Mk 5 Mod 6 is a

modified Mk 12 (designed for Army use) with
a special base-plug adapter. ,

.•-••••Mm•••

Figure 72. 1.5.-inch A.P. Mk 8 Mods 1-8

16-inch A.P. Mk 8 Mods 1-8
Guns used in 16"/45

16'750
Over-all length, inches
With cap & windshield 72.0
Without cap & windshield 51.6

Diameter of base, inches 15.977
Distance base to band, inches 4 03
Width of band, inches 5 32
Diameter at bourrelet, inches 15.977

Filling  Explosive D
Weight of fining, pounds 40.90
Weight of loaded projectile, pounds ...  2,700
Charge/weight ratio 1 5 e-;,
Primer lfk 15 Mod 1
Tracer Mk 5
Fuzes Base—Mk 21 Mods 0 and 1.
The Mod 8 has a heavier cap, blunter nose.

and more hardness. from greater heat treat-
ment than the earlier Mods.
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Figure 73. 16—inch H.C. Mk 13 Mods 0-6 and MA 14

16-inch H.C. Mk 13 Mods 0-6 and Mk 14

Guns used in 16"/45
16"/50

Over-all length, inches
With nose fuze 64.0

Without nose fuze 60.18

Diameter of base, inches 15.977

Distance base to band, inches 4.03

Width of band, inches 5.32

Diameter at bourrelet, inches 15.977

Filling  Explosive D

Weight of filling, pounds 153.6

Weight of loaded projectile, pounds 1,900

Charge/weight ratio 8  08%

Primer Mk 15 Mod 1

Tracer Mk 5 Mod 1

Fuzes

Base Mk 23 "green stripe"

Mk 39 Mods 0 and 1

Mk 48 Mods 0 and 1

Nose Mk 29 Mods 1, 2, and 3 (P.D.F.)

11+1k 42 Mod 0 (M.T.F.)

Mk 62 Mod 0 (M.T.F.)

Steel Nose Plug

Auxiliary Detonating Fuze

Mk 17 Mod 8 "green stripe"
Mk 35 Mod 0

Mk 55 Mod 0

Booster Mk 5, or a special 0.53-

pounds pressed TNT booster,

will be used under the auxili-

ary detonating fuze.

This projectile is normally issued with an

A.P. nose plug.

The 16-inch H.C. Projectile Mk 13 Mod 1 was

originally issued as the 16" Ex-1.

The Base Fuze Mk 39 replaces the original

special "green stripe" Base Fuze Mk 28; the

Auxiliary Detonating Fuze Mk 35 replaces the

original special "green stripe" Mk 17 Mod 8.

These fuzes are now being replaced by the Base

Fuze Mk 48 and the Auxiliary Detonating Fuze

Mk 55.

The Mk 14 is simply a different designation

to indicate a different manufacturer.
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serve as a basis for use. Probable distances at which signals are dis-
tinguishable under average weather conditions :

Type of signal Approximate
candlepower

Distinguishability (miles)

Day Night

White star parachute 
Red star cluster 
Red star parachute 
Red chain parachute  

•

35, 000
18, 000
10, 000
1, 500

2 5

O. 6

_

7 to 10

. 2

Nom—Signals may be visible, but not distinguishable, at greater distances. The visibility of colorsin clear air is approximately as follows: green, 1; white, 1.1; amber, 1.4; red, 2.8.

103. Flares.—a. General.—Flares (fig. 52) are used for illumina-
tion of terrain during night operations involving reconnaissance, bom-
bardment, photography, and landing.

b. Reconnaissance flare.—The flare, aircraft, parachute, M9, shown
iii figure 55, was developed to satisfy the requirement for .a small
parachute flare for reconnaissance work. It is fired from the pistol,
pyrotechnic, M2, and , functions approximately 21/2 seconds after
firing. The candle burns for one minute, producing a light of 60,000
candlepower.

c. Night bombing fiares.—(1) The flare, aircraft, parachute, M24,
shown in figure 58, is used for night bombing. It is a parachute type
provided with shade to protect the bombardier from the glare of the
burning candle. The candle burns for 31/2 minutes, producing a
yelloWish light of 800,000 candlepower. The flare is designed for
installation in standard horizontal bomb racks, and may be released
either "armed" or "safe." If released "safe," the flare may function
on impact. When released "armed," the flare becomes fully ignited
5 seconds after release.
(2) The flare, aircraft, parachute. M26, shown in figure 56, is sta-

bilized with fins and fitted with a mechanical time fuze adjustable
for settings from 15 to 90 seconds. It is designed to function at. a
predetermined time after release, depending upon the settinc, of the
time fuze. Functioning of the fuze projects the candle, shade, and
parachute from the case. The candle ignites when the parachute
opens, and burns for 31/2 minutes, producing approximately 800,000
candlepower. It contains an asbestos shade which supports the flare
and shields the bombardier from the glare. It is designed for night.
bombardment and may, be installed only in a horizontal rack in the
airplane. It may be released either "armed" or "safe"; if released
"safe," the flare may function on impact.



 GRAY (MARKING IN flLACK)

protium 5(1,—Plare, nlrimifl, parachute, M26.

GRAY (MARKING IN BLACK)

57.—Bomb, photoflash, A113A1.
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63. Care and precautions in handling.—a. Care.—Information
concerning the care to be exercised in handling grenades will be found
in chapters 1 and 3 of this manual and in FM 23-30.

b. Precautions.—In addition to the general safety precautions in
handling ammunition given in sections I and VI, chapter 3, the
following will be observed:
(1) Since fragments may be projected over 200 yards, fragmenta-

tion grenades will not be used in training without adequate cover.
(2) The safety (cotter) pin will be removed just before throwing

and at.no other time.
(3) Chemical grenades may occasionally flash, hence, when used in

maneuvers, they will be so thrown as to function not less than 20 feet
from personnel.
(4) Duds will be disposed of in accordance with the provisions in

chapter 4.
64. Packing and marking.—a. Packing.—The present practice

is to pack fragmentation and chemical grenades, as fuzed complete
rounds, each in an individual fiber container, 25 in a wooden packing
box. Some packings on hand, packed under older standards, contain
10 grenades to the metal-lined box. Others contain unfuzed grenades,
25 per box.

b. Marking.—Fragmentation grenades and those containing high
explosives are painted .yellow. Chemical-filled grenades are painted
gray with band and symbol of filler stenciled on the side. (See table
in par. 38.) Practice grenades are painted blue. Training grenades,
inert, are painted black.

SECTION In

ANTITANK MI ES
Paragraph

General   65
Classification    66
Mine, antitank, HE. M1  67
Mine, antitank, practice, M1  65
Care and precautions in handling   69
Packing and marking   70

65. General.—The antitank mine is an explosive device desirrned
to be laid on the ground or planted flush with the surface for defense
against armored cars and tanks.
66. Classification.---At the present time there is one model each

of service and practice .antitank mines, the mine, antitank. HE, M1,
and the mine, antitank, practice, MI, figures 13 and 14. respectively.
67. Mine, antitank, HE, M1.—a. General.—This mine with prin-

cipal data and markings is shown as a complete round assembly in
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figure 13. The complete round Consists of two components, the loaded
mine body and the fuze. The disassembled components are shown in
figure 15. A separable part of the body which fits over the fuze to
increase the effective size of its head is known as the spider.

b. Description.--The steel body is cylindrical, approximately 234
inches high and 7y2 inches in diameter. The flanged rim around the
top is notched in two places for assembling the spider. In the center
of the top is -the fuze cavity, approximately 2 inches in diameter and
2%6 inches deep. A carrying ring is attached to the side of the mine.
The complete round, mine and fuze, weighs approximately 10.4 pounds;
the high explosive filler, 6 pounds. The spider consists of a ring and
two cross members with a hook on each end, riveted together as shown
in figure 15. These hooks engage the flange on the mine body and
the center of the spider rests on the striker head of the fuze.

c. Fwe, mine, antitank, HE, ML—This fuze (fig. 15), which con-
tains the booster as an integral part, is used only in the high explosive
mine. It consists essentially of a striker assembly and a body which
contains the primer, detonator, and booster. The striker assembly, on
the outer end of which is a 2-inch diameter head; protrudes approxi-
mately % inch beyond the body of the fuze. The firing mechanism,
contained within the striker assembly, is restrained from firing when
in the armed condition (safety fork withdrawn) by the collar just
below the head and two shear pins. A. force of approximately 500
pounds on the striker head is required to actuate the firing mechan-
ism. When assembled to the mine with the spider in place, a force of
approximately 250 pounds applied to the rim of the spider will actuate
the firing mechanism. For safety in shipping and handling, a safety
fork, attached to the striker head by a cord, is fitted over the collar
between the striker head and the top' of the fuze- body: The safety
fork will not be removed except when it is intended to arm the fuze.

d. Assembly (fusing and arming).—The following steps are re-
quired to assemble the complete round :
(1) Remove the spider from the bottom of the body.
(2) Insert fuze in fuze cavity. Push the fuze down until it latches.

when thus assembled the upper surface of the faze body is flush with
the upper surface of the mine.

NOTE." —Before inserting fuze, be sure that the fuze cavity is clear—no foreign
matter present.

(3) Assemble spider. To assemble the spider, aline, but do not
engage, two of the hooks with the two notches in the flange of the
body. Engage the other two hooks over the flange on the body. Next
press the first, two hooks through the notches, then rotate the spider
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approximately 1/8  turn in either direction to secure the spider to the
body.
(4) Plant mine, recording its location.
(5) Withdraw safety fork, thereby arming the fuze_ The safety

fork should be left beside the mine, attached to its cord—never be-
tween the body and spider.

e. Disassembly (vrnfuzing and disarming) ---Mines may be disarmed
and taken up by reversing the steps in d above.
68. Mine, antitank, practice, M1.—a. Genera—This mine with

principal data and markings is shown as a complete round assembly
in figure 14. The complete round consists of two components, an
empty mine body (which includes the spider), and a fuze.

b. Description.—These parts are similar in appearance to the cor-
responding parts of the high explosive mine except that the body has
five 1-inch holes equally spaced around the side. There are differ-
ences in color and- marling which are described in paragraph 70.
(1) Fuze, mine, antitank, practice, Ml, is similar in form and oper-

ation to the fuze for the high explosive mine described above, except
that it contains a smoke-puff charge in place of the booster element.
(2) Fuze, dummy (antitank mine), is completely inert. It is made

of metal or plastic to simulate the service fuze and has a removable
safety fork.
.(3) These fuzes are used with the practice mine body for training

and practice.
(4) Differences in painting and marking are described in para-

graph 70.
c. Assembly (fuzing and cfinniing).—The practice mine is assembled

in the same manner as the mine, antitank, HE, Ml, described in
paragraph 67.

d. Disassembly unfuzing and disarming.—See paragraph 67e.
69. Care and precautions in handling.—In addition to the gen-

eral provisions of chapters 1 and 3, the following Will be observed:
a. Safety fork.—The safety fork will not be removed except when

it is intended to arm the fuze. The fork is not removed until after
the mine has been planted. Should the mine be taken up, the, safety
fork will first be replaced.
Caution: Care will be exercised that no undue load is accidentally

brought to bear on the spider, especially the rim. after the safety fork
has been removed. A load of approximately 250 pounds on the rim
of the spider will actuate the firing mechanism.

b. 21/2:7-148 laid singl:u.—To prevent sympathetic detonation of part
or all of a mine field, mines laid singly on the ground should be 3 feet
cr more apart; if planted flush, 2 feet or more apart.
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c. Mines laid in multiple.—Should it be- required to lay mines in
multiple 'to give a more powerful blast, the mines may be buried one
on top of another, or side by side, planted flush, or laid on the surface.
If planted flush, adjacent mines should be in contact; if laid on the
surface, they may be as much as 18 inches apart. Such planting will
insure that all mines in the group will detonate when any one detonates.
To prevent sympathetic detonation of part or all of the groups in a
mine field, the distances given in b above should be correspondingly
increased.
70. Packing and marking —a. Packing.—Antitank mines are

packed in a wooden box which contains five mines and five fuzes
(fig. 16). Two data cards are inclosed, one loose and one attached
to the inside of the cover so that the instructions are visible. The bog
is made up with a set of plywood separators' and two sets of grooves.
As shipped, the fuzes are placed in a fuze container which occupies
one compartment of the box; the five mines, with spiders nested to
the bottoms, are packed, carrying ring up, one in each of the other
ve compartments. For convenience in carrying fuzed mines in the

field, the same box, but with the partitions moved to the second set
of grooves, may be used. The box with five high explosive mines and
fuzes weighs approximately 67 pounds. The box with five practice
_mines and fuzes weighs approximately 62 pounds.

b. Marking.—(1) The mine, antitank; HE, All, is painted yellow
with marking in black. The mine, antitank, practice, Ml, is painted
blue with marking in white. The marking on the head of both types
includes—
(a) Type and model of mine.
(b) Lot number.
(c) Manufacturer's initials or symbol.
(d) Date loaded.
(2) The striker head of the fuze, mine, antitank. HE, Mi, is painted

yellow, that of the fuze, antitank, practice, Ml, red. Both are marked
in black on the side with—
(a) Designation of fuze.
(b) Loader's lot number.
(c) Loader's initials.
(d) Date loaded.
(3) The end cleats of boxes containing practice mines are painted

blue and in addition there is a 3-inch blue band around the middle. .
Boxes for high explosive mines are unpainted. Representative mark-
ings on the box are shown in figure 16. For further information see
,chapters 1. and 3.

41



A.
11
, 1
M
T
7
N
I
T
I
O
N
,
 

T
M
 9
-
1
9
0
0
 

..=122=2134.y.w.tsuigiri 14 m,...--L...,—.
Ilik, s1o/fir.:X.P.X1 % • . 

i.,..—,7
• \ i

r'
t,r7r.aiz!tT:-r.

CLOSING CAP
YELLOW (MARKING IN BLACK)

TOP OF STRIKER-
YELLOW

SAFETY FORK —
CADMIUM PLATED

RA PD 4036

2
to
0

F
i
o
r
z
:
z
 1
3
.
—
M
i
n
e
.
 a
n
t
i
t
a
n
k
,
 h
i
g
h
 e
x
p
l
o
s
i
v
e
.
 M
l
.
 



1.1114 ;14 !! • • • • • • • • • • • • . . • • • • ,:ti • ; • r•r 4tiif•••: • * • • • • • ••• •

T
M
 9
-
1
9
0
0
 

•

TOP OF STRIKER-RED

SAFETY FORK-
CADMIUM 'PLATED

BLUE (MARKING IN WHITE)    BLUE
RA PD 4032

F
I
G
U
R
E
 1
4
.
—
M
i
n
e
,
 a
n
t
i
t
a
n
k
,
 p
ra

ct
ic

e,
 1
11
. 



cr
LU

cf)

9
-
1
9
f
t
 

A
 
P
D
 4
.
3
 



FUZE LOT NUMBER
MINE LOT NUMBER INSPECTOR'S STAMP

MONTH
AND YEAR PACKED

GROSS
WEIGHT—

VOLUME

ADDRESS AND
SHIPPING TICKET NUMBER

(MAY BE OMITTED
ON CARLOAD SHIPMENT)

rfatirt14 16.—rnelcInge for lintltnnk mines.

BAND AND CLEATS—
BLUE

RA PD 4030

121

0
0
6
 T -
6
 N
i
l
 



TM9-1904



TM 9-1.904

BOMBS FOR AIRCRAFT

The burster casing receives a Burster Charge M 10 and is threaded
to receive Fuze Bomb M126 (Nose). The filler is at the present
time H only.

FURTHER REFERENCES: A complete list of references may be
found at the close of this section.

Chapter 7

Incendiary Bombs

GENERAL. • .

Definition. Incendiaries are combustible materials which are

burned with intent to cause destruction of buildings, crops, food, am-

munition, or materials of military importance.

Incendiaries dependent on their construction and manner of use

are classified as intensive or scatter. The intensive type remains as a

unit until consumed, thus confining its heat to a restricted area. The
scatter type dispenses small fragments of its burning material usually

by an _explosive charge, thus starting simultaneously as many fires. in
as many different places as possible. Examples of the scatter types'
are the 100-pound- gasoline rubber filled bomb and the 6-pound oil

incendiary filled bomb. Some of the chemical bombs discussed in the
preceding chapter are called a scatter type incendiary if the filler is
of an incendiary nature. The M47 series of chemical bombs are an

example.

Theory. For every incendiary bomb dropped, a fire is not started.
The practice is to scatter the bombs over the heart of an entire city.
The average city has 85 percent of its area devoted to parks, roads,
valleys, back yards, and front yards, leaving 15 percent of the average

city composed of some incendiary composition. .

If a bomber carrying 2,000 of the small 2-pound incendiaries were
to travel at a speed of 200 miles per hour dropping 20 bombs per

second, the plane would travel 6 miles before it expended its cargo
of incendiaries. Of 2,000 dropped, only 300 bombs will strike possible
targets. One half of these will harmlessly ricochet off roofs or fail
to find combustible roofs.
Thus it is obvious that for every 2,000 bombs dropped over the

modern city, only 150 bombs will ignite targets; thus, only 71/2 per-
cent of those dropped will be effective.

Chemical Bomb, FUZE, Transverse, MI. _

General. This fuze is used in the 6-pound Oil Incendiary AN-M69
and in the 10-pound WP incendiary AN-M67. It is threaded at one
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end so as to seat -itself in threads located in the side of the bomb
body near its nose portion.

Description. This fuze contains a safety plunger which is posi-
tioned on a spring so as to be partially ejected from the fuze housing
when it is free or in the armed position. The ends of the safety
plunger protrude from the fuze housing at the point where the
threads are located. Passing through the fuze housing is a striker
in the form of an E. The upper portion of the E-shaped striker is

- held in place by the end of the safety plunger in the unarmed posi-
tion. The middle portion of the E-shaped striker is in the form of a
firing pin and is directly over a primer. The lower portion of the E-
shaped striker is resting against a. spring which prevents the striker
from moving down on the primer in the armed position before im-
pact occurs.
Underneath the primer is a black powder spitter fuze which leadS

..to a black powder boo.ster charge located at the end of the fuze op-
posite the threads. The fuze should be inserted in the side of the
bOrnb with thearrows which are located on the external surface of
the fuze body pointing to the rear.

Function.Thi cluster is dropped and the arming wire is retained
in. the plane. The cluster. opens and the bombs fall free.- The safety
plunger._ which had been imprisoned by intimate contact with the
bomb to it, is now -free and is partially ejected by its spring frome • .
the fuze housing. The. itriker is now free but is restrained froth strik-'
ing the primer by _restraining ipring. _

On impact, the _force of inertia causes the- striker to move 
from its spring bringing the firing pin into the primer. The flame from the

primer ignites a black powder spitter fuze which in, turn sets off a
black powder 1?ooster charge. The booster charge functions a charge
of black pOwder and magnesium mixture which ruptures the bomb

- case, spreads the filler, and ignites it.

BOMB, INCENDIARY, OIL, 6-POUND, AN-M56. - •

General. This bomb is a relatively new bomb designed to be
dropped from clusters to produce an incendiary effect. It is of the
scatter type and is filled with an incendiary oil, the composition of
which at the present time is unknown.

Bomb Description. The incendiary bomb is contained within a
hexagonal light steel case 19.5 inches long and 2.9 inches wide. This
outer case is divided into three compartments. The tail compartment
contains 9.5 feet of 3-inch gauze which occupies 1.5 inches. In the
main body of the bomb is loaded the oil emulsion filler. The FUZE,
bomb, M1, occupies about 1.5 inches in the nose end and is separated
from the filler by an impact diaphragm_ The fuze should be inserted
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in the side of the bomb with the arrows pointing to the rear. The
bomb is designed to be packed in clusters.

Function. Upon release from the plane, the cluster breaks apart
and the safety plunger of each bomb which was imprisoned by inti-
mate contact with the bomb next to it, is free to move partially out
under spring action. This arms the fuze. At the same time, the gauze
streamer is forced out by air pressure and serves to stabilize the
bomb in flight.
' Upon impact, the striker moves down against its spring and strikes
the primer. The flame ignites the spitter fuse which functions a black
powder and magnesium mixture. The combined action of these
charges ruptures the impact diaphragm and ignites the oil filler. The
mixture is spread over an area of 100 yards. The oil emulsion which
is known as IM or NP burns at a temperature of 700 C.

BOMB, INCENDIARY, WP, 10-POUND, AN-M67.

This bomb is identical to the AN-M69 described above in descrip-
tion and operation, but the filler is white phosphorus rather than in-
cendiary oil.

BOMB, INCENDIARY, 4-POUND, AN-M50A1.

General. This magnesium type of incendiary bomb is patterned
after the original German' Elektron" bomb but incorporates several
distinct improvements including a blunt:steel nose and a bigger
stabilizing fin assembly. It is of the intensive type._ •

- Description. This bomb measures 21.69 inches in length and 1.69
inches in width at the hexagonal cross section, with the center of
gravity located 6.5 inches from the tip of the nose. The bomb con-
sists essentially of a hexagonal blunt steel nose, a cored magnesium
alloy body containing a first fire charge, and a thermate igniting corn-
position, a striker unit with a safety plunger, and a hollow, hexagonal
sheet steel tail approximately 8 inches long. The total weight of the
AN-M50A1 Bomb is approximately 4 pounds, apportioned approxi-
mately as follows:
Magnesium alloy  1 lb 4 oz
Steel nose 1 lb 8 oz
Thermate igniting mixture 10 oz
The firing mechanism and tail assembly make up the balance of

the weight. -

Description. The striker is held away from a primer by the safety
plunger which is actuated by a spring tending to eject the plunger
partially out of the bomb body. It is prevented from doing so by
being imprisoned in intimate contact with the bomb adjacent to it.
In the armed position, the striker is held off the primer by a thin
brass cross which rests on a firing pin holder.
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The design of the bomb is such as to set in motion the first of its
functions immediately upon impact when released from a height of
50 feet or more above a target. Greater heights of release are always
used, however, so that a maximum velocity consistent with a pre-
determined accuracy may be obtained, thus assuring to the bomb
a maximum penetration upon impact.

Function. The cluster is dropped and the arming wire is retained
in the plane. The cluster opens and the bombs fall free. The safety
pin or plunger is now free and is partially ejected by its spring from
the body of the bomb. The striker is now held in position by only the
brass T-cross. The bomb is now armed. The hollow tail assembly and
the heavy steel nose plug assure a vertical flight of the bomb in the
air.
Upon impact, the force of inertia exerted upon the striker is suffi- -

cient to send it downward through the firing pin holder, pulling after
it the thin brass cross. The consequent impact of the firing pin on
the primer ignites the first fire charge. The fire charge ignites the
thermate mixture -and this ignites the magnesium alloy body. For a
period of about 10 minutes, the body burns at an intense heat of
2,300 F to 2,500 F.

Painting and Stenciling. The bomb is painted a blue-gray base .
color with one purple band and purple stencil to Indic-ate a nonpe--i'7-
sistent incendiary. The lettering is in panel form surmounted by the
band on the body of the bomb-and gives the following information
two size letters as follows:
Purple band  
Thermate  
Model number  AN-M50A1
Loader's initials or syrribol EA
Date of filling 10-41.
Loader's lot number Lot 123 -

Packing. These bombs are packed 34 to a cluster in a metal-lined
wooden box. Larger cluster may be found having 62 and 128 bombs
to the cluster.

BOMB, INCENDIARY, 4-POUND, AN-11150XAl.

This bomb is approximately equal in weight and is identical in
measurement to the AN-M50A1 described above, and differs only in
composition in that it contains a burster charge of 170 grains of
black powder. The black powder burster charge is contained in a
metal case near the nose of the bomb. The presence of the burster
charge decreases the weight of the thermate igniting mixture by a
slight amount.
The burster charge is incorporated to make hazardous an immedi-

ate approach to a burning bomb, thus discouraging attempts at ex-
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tinguishing all 4-pound incendiaries. In this way, it increases the life
span and burning'efficiency of the standard Nonexplosive Incendiary
AN-M50A1. The burster charged bomb may be said to "run inter-
ference" for the nonexplosive bomb. It explodes about 11/2 minutes
after the bomb is functioned. Approximately 20 percent of 4-pound
magnesium alloy bombs in a cluster are of the AN-M5OXA1 type.

BOMB, INCENDIARY, 2-POUND, AN-M52.

This bomb is similar to the AN-M50A1. It is shorter, 14.25 inches
long, although it is the same width. It has no steel nose, nor does it
have a long hollow tail assembly, although it has a short sheet metal
tail approximately 5 inches long. In all other respects, except for
the weight of the components, it is the same as the AN-M50A1. It
is of the intensive type. The firing mechanism, the first fire charge, the
thermate igniting composition, and the hexagonal magnesium case is
the same. It is designed to be loaded so that 51 bombs may fit into
100-pound adapter clusters, 93 bombs into 250-pound adapter clus-
-ters and 192 bombs into 500-pound clusters. Upon function, the bomb
burns at an approximate .temperature of 2,400 F for a period of
approximately 6 minutes.

- -
BOMB, INCENDIARY, ,-POUND, AN-M54.

General. This bomb is similar to the 4-pound AN-M50A1 but it is
designed to be used against much more resistant targets such as
inflammables encased in metal as oil tanks. It burns at a much higher
temperature and for a much shorter period of time: It is of the inten-_
sive type.

Description. Although within a fraction of an ounce of the same
weight and of almost identical appearance, the AN-M54 differs con-
siderably from the AN-M50A1 in its construction. The major differ-
ence is in its body, which is of tubular steel, and in the amount of

-thermate igniting mixtures. This allows for a much higher burning
temperature although a much shorter time of burning.

There are also other differences in the weight and shape of the
steel nose, in the design and Operation of the firing mechanism, and
in the weight and design of the tail. The striker, instead of being
checked by a thin brass cross, is restrained by a 11/4-inch thin, wire
spring attached to its nose. The spring has a pressure resistance equal
to 25 ounces in weight.

The lengths of the two bombs are almost identical, and the diam-
eter of the hexagonal noses and tails is almost the same. The center
of gravity of.this steel body bomb, however, is 6 inches from the tip
of the nose, or 1/2 inch nearer the nose than in the magnesium type.
Similar to the 4-pound magnesium bomb, the weight of this incendi-
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ary is approximately 4 pounds apportioned approximately as follows:
Steel body  1 lb 6 oz
Steel nose 10 oz
Thermate igniting mixture 1 lb 10 oz
The balance of the weight is distributed in the tail assembly

and firing mechanism.

Function.. The cluster is dropped and the arming wire is retained
in the plane. The cluster opens and the bombs fall free. The safety
pin or plunger is now free and is partially ejected by its spring from
the body of the bomb. The striker is held in position by a`restraining
spring. The bomb is armed. The hollow tail assembly and the heavy
steel nose plug assure a vertical flight of the bonib in the air.
Upon impact, the force of inertia exerted on the striker is sufficient

to send it down against its spring. The firing pin functions the primer
charge which_ ignites the first fire charge. The first fire charge ignites
the thermate igniting mixture in the bomb core. For approximately
1 minute, the thermate burns fiercely at a temperature between

".4,300 F and-4,400 F. This intense heat melts the tubular steel body,
releasing molten metal to run in many directions, searing and igniting
combustible:material with which it may come into contact.

Marking sina_Paelrine' . The marking and packing for this bomb
is-exactly the same as that described for the AN-M50A1, except for
the • fact that :;-Where` the:number .50 appears in the -nomenclature
the nurhb0;545,ikill-rePlace it.

INCENDIARY,-:4-POUND, AN-M54X. -1=
bomb is: identical to the AN-M54 described above except

for the fact -that a- burster charge of 170 grains of black powder is
incorporatedin the core near the nose. This is similar to that in the. 

! AN-M5OXA1.---.The purpose of the burster charge is the same as
_ that previously described with the Bomb AN-M5OXA1. The M54X
Bombs are packed in clusters with the M54, the M54X making up
about 20 percent of each cluiter: 1 - -

BOMBS, INCENDIARY, INSTRUCTIONAL, GENERAL.
Instructional incendiaries have no relation to aircraft and should

not be confused with the incendiary bombs previously. discussed.
'Their design, construction, ignition, and purpose differ from the stand-
, and types. Only in the materials of their composition and in the nature
of their final function do they approximate incendiary bombs in the
true sense of that term.

Purpose. Instructional incendiary bombs are designed for the
. purpose of demonstrating to troops and qualified civilians the func-

tional time element and incendiary action of certain types of incen-
684



TM 9-1904.

BOMBS FOR AIRCRAFT

Chapter 8

Practice and Drill Bombs

GENERAL.

Practice Bombs. Practice bombs are used during both peacetime
and wartime. Their chief function is to enable Air Corps bombardiers
to practice their marksmanship with bombs which resemble real
bombs closely enough to assure that a hit with a practice bomb would
be a hit with a real bomb. A secondary function is to give ordnance
personnel practice in assembling, fuzing, and handling bombs.

Development. Practice bombs in contrast to other practice am-
munition are not made by using the same case as the H.E. round
and filling it with a spotting charge. Obviously it would be too ex-
pensive to drop large GP bombs, sand filled with a spotting charge
and fuze added for practice. Therefore, the search for a cheap bomb
was initiated.
The first real practice bomb used by the Army was water filled.

This bomb had no spotting charge but depended entirely upon the
resultant splash to inform the bombardier of his accuracy. This type
was unsatisfactory for the following reasons:
The water froze at high altitudes.
The water moved and caused the bomb to waver in flight.
The splash could not be seen from high altitudes.
Another bomb was developed using sand and water as the filler.

This gave the bomb added weight and prevented the water from
swishing around during flight. To increase its visibility at the point of
impact, a spotting ,charge was added in the tail end of the bomb.
This was in the form of a smoke compound confined in a glass bottle.
This compound on exposure to air immediately formed a cloud of
smoke. However, it was found unsatisfactory because of the following:
The glass bottle burst at high altitudes.
The cap loosened under high pressure or temperatures.
The contents froze and broke the bottle at high altitudes.
In any of these cases, the plane became filled with smoke.
At this point, it was decided to use the empty bomb bodies of the

Mark series from the first World War as practice bombs and at the
same time to continue the search for a satisfactory cheap bomb. The
Mark series used, consisted of bombs 17, 25, 40, 50, 100, and 300
pounds in weight. Sand, a spotting charge, a fuze (either nose or
tail) and a primer detonator wherever necessary were added to the
bomb body to make for a practice bomb.

Finally the 100-pound M3S, later modified in several respects so
as to become the M38A2, was developed as the standard practice
bomb for demolition bombing. In the subsequent pages, the bombs
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discussed are those which are in use at the present time and were
developed for practice in the use of specific types of service bombs.

Drill Bombs and Gage Bombs. Drill bombs are provided for
training and practice in assembling, fuzing, handling, and loading
on planes, and for the study of logistics. They are fitted with adapters
to receive inert fuzes of standard models. Drill bombs are of the
same size, shape, and weight as the corresponding service bombs.
These bombs contain no explosive and are painted black or olive
drab with black bands and are appropriately marked to distinguish
them from explosive bombs.

Manufacturers of the various types of bombers and manufacturers
of bomb racks are chiefly interested in gage bombs. These are either
empty standard bombs or wooden forms used in the testing of planes
for clearances, or in testing racks for capacity or proper function.

BOMB, PRACTICE, 100-POUND, M38A2.

General. This bomb is used to give practice in demolition bomb-
ing. It is a thin case bomb, easy to manufacture, cheap in cost, and
accurate in use. The bomb case cannot be reused after it has once
been dropped in practice.

Body Description. It is constructed of light sheet metal, approxi-
mately 22 gage. The body is formed by rolling a rectangular sheet
of metal into the form of a cylinder 8 inches in diameter, and spot-
welding the seam at 2-inch intervals. The rounded nose is pressed
from the same metal, as is the tail which is formed in the shape of
a cone. Inside of the smaller end of the conical tail section is welded
the spotting charge receiver. It extends about 7 inches into the cone
and projects about 2 inches out of the tail end. The inner end of
this receiver is fitted with a shoulder which supports a thin metal
cover which is inserted after sand loading to protect the spotting
charge from the sand in the bomb. At the outer end of the receiver
are two projecting ears which serve to lock the spotting charge in
place.
The receiver may be equipped with a cover cap. This is sometimes

removed because it tends to stick tightly and make insertion of the
spotting charge difficult in the field. Since the bombs are protected
from the elements by at least a tarpaulin, this procedure does not
appreciably harm the bombs.
Two suspension lugs are bolted to the bomb body during fabrica-

tion. The tail portion ends in a box type tail fin which has one blade
in line with the suspension lugs. The over-all length of the bomb body
is 471/4 inches. When empty, the bomb body weighs approximately 14
pounds. When completely loaded with sand (approx. 80 lb) and
spotting charge, the weight of the bomb is approximately 100 pounds.
The cost of the empty bomb body is approximately S1.50. When
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Figure 275 — BOMB, Practice, 100-pound, M38A2—Sectioned
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completely loaded, the cost of the complete round is approximately
$3.00. It receives the M 1A1 Spotting Charge which houses both the
spotting charge and firing mechanism. The Suspension Band MI is
provided for single suspension. The band is a separate component.

CHARGE, Spotting, A11Al.TheM1A1 Spotting Charge is used to
provide a charge and a firing mechanism. It is made from a large
size tin can which has 3 pounds of black powder assembled loosely
within. At the top of the can is a cover which has a hole in it for
the insertion of a 28-gage blank shotgun shell and firing mechanism.
The blank shotgun shell serves as a primer and igniting charge.
The firing mechanism consists of a fuze housing which has within

it a striker held in position by an arming pin. Below the striker is
a separate firing pin. The arming pin is always being forced outward
by its spring but it is held in position by a cotter pin or arming wire
located in one of the two eyelets in the small end of the arming pin.
A small freely fitting sleeve is assembled over the end of the arming
pin which is held in place by a cotter pin in the outer of the two holes.
This sleeve makes the cotter pin more accessible and provides for
proper arming wire resistance. It is important that this sleeve is al-
ways in place and that it is, a loose fit on the arming pin. An inner
hole through which the arming wire is threaded is exposed by a slight
pressure on the head of the arming pin. The complete assembly is
moistureproof and must not be disassembled under any circumstances.
It is painted red with black stencil.
To assemble the spotting charge, about 80 pounds of sand is first

added to the bomb. This requires filling to within 1/4 inch of the
receiver with sand. No water is ever to be added to the sand. The
receiver cover disc is then inserted and the spotting charge is placed
in the receiver so that the cotter pin is alined with the two suspension
Lugs. The two holes in the spotting charge cap are alined with the
two ears projecting from the receiver sleeve. A slight force will cause
the spotting charge cap holes and receiver ears to engage. A wooden
tool is used to facilitate this action. This prevents longitudinal or
rotational motion of the spotting charge in the receiver. The arming
wire is placed through the inner hole of the arming pin after being
threaded through the rear suspension lug. The arming wire is ad-
justed so as to protrude 2 to 3 inches beyond the arming pin. No
safety clip is to be used.

Function. The bomb is dropped and the arming wire is retained
in the plane. The arming pin ejected by its spring allows the striker
to move down and come to rest on the firing pin.
On impact, the force of inertia causes the striker to move down

against the firing pin. The firing pin strikes the primer of the 28-gage
blank shotgun shell, igniting it. The flame produced ignites the ignit-
ing charge in the blank shotgun shell which in turn ignites the black
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powder spotting charge. The black powder produces a puff of white

smoke at the point of impact to indicate where the bomb has struck.

The bomb body is not reusable after dropping.

Packing. The bombs are packed 1 per cardboard container,

empty. The spotting charges are packed 20 to the box. They are

shipped separately.

Complete Round Components. Components necessary for a com-

plete round consist of the following:

BOMB, practice, 100-pound, M38A2, less spotting charge

CHARGE, spotting, assembly M1A1, Practice Bomb, 100-pound,

M38A2
Wire, arming, type A

BOMB, PRACTICE, 20-POUND, M48.

General. This bomb is designed to give practice in high-altitude

fragmentation bombing. The bomb body may be reused after it has

been dropped in practice unless it is badly damaged.

Description. The bomb body is cylindrical in shape and is made

of heavy cast iron. To the rear 'of the bomb body, a hole in .the side

of the bomb, covered by a sheet.metal disc is provided to allow for

the escape of smoke. Opposite the hole on the other side of the bomb

body is a lug for horizontal suspension. The nose is threaded to re:

Ceive the M110 or the AN-M110A1 -Bomb Nose Fuze. The body is

hollow and receives a spotting charge of 0.13 pound of black powder.

The cap is also threaded to receive the fin assembly. The fin assembly
The rear of the bomb body is closed by means "of a threaded cap.

is bladed and the same as that of the 20-pound AN-M41 Fragmenta-

tion Bomb. Attached to the fin assembly_ is a lug for vertical suspen-

sion of the bomb. The fin is held securely to the threaded cap by

means of a .set screw. The over-all length is 21.7 inches. The total

weight with spotting charge (no inert filler is used) is 20.5 pounds.

Function. In function, it acts exactly as the 20-pound AN-M41

High-altitude Fragmentation Bomb using the same fuze. The cluster

is dropped and the arming wire is retained in the plane. The cluster

opens and the bombs drop out. After several hundred revolutions of

the vane, the fuze will arm. Upon impact, the fuze will function the

black powder spotting charge. The smoke produced will blow out the

metal disc and will show a white puff at the point of impact. The

bomb body may be reused although the other components, fuze and

spotting charge, must be replaced.

Packing. The bombs are packed in clusters, six bombs per cluster.

Cluster Practice Bomb M2 is similar to the Fragmentation Bomb

Cluster M1 except that six practice bombs replace the six fragmenta-

1,' 
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the friCtion composition, thus creating a flame which is picked up by
the double length of quickmatch. The flame passes down through
the quickmatch housing to the primer disc by means of the double
length of quickmatch. The black powder paste in the perforations
of the primer disc carries the flame to the first fire charge which in
turn ignites the flare composition. When the flare composition is
ignited, the pressure which builds up causes the end closing cover
of the illuminant assembly to blow out, releasing the rib retainer
which is attached to it, and thus allowing the springs to open the
shade.
The full time for the complete ignition of the flare after release

is approximately 2 seconds. Both the cover assembly and the flare
case drop to the ground. The cover assembly is released from the
hangwire assembly to avoid the possibility of the cover battering
against the plane in the air stream.

FLARE, AIRCRAFT, PARACHUTE, M26.

Use. To provide illumination for night bombardment.

Description. Length 50 inches; diameter =8 .inches; weight =
53 pounds; burning time= 3-31/2 minutes; candlepower= 800,000;
substitute composition = 575,000.
The flare is equipped with the MI. 1.1 Mechanical Time Flare Fuze

which permits the function of the flare at 3,000 feet when released
from aircraft at any altitude between 5,500 and 25,000 feet. The
flare may be released from a plane traveling at any speed up to 200
miles per hour.

Method of Release. From horizontal suspension.

Construction. The flare case is cylindrical with a rounded nose,
has tail fins, and the body ,has two suspension lugs attached for
horizontal suspension. A shipping cover with a handle closes the
tail end of the body, and is sealed by a strip of tape.
The inner construction is similar to the M24 flare with the addi-

tion of the stabilizing sleeve, and the aluminum disk assembly which
is functioned by the pressure built up by the functioning of the fuze.

Installation. Unscrew the fuze hole plug, screw the fuze in by
hand, and seat it by hand force. Set the fuze to the desired time
by loosening the thumb screw, rotating the body of the fuze until
the desired number of seconds is indicated opposite the marker, then
tighten the thumbscrew.
The cover is removed from the base of the flare and the outer end

of the arming wire hangwire assembly is drawn from the hangwire
container, taking care not to pull out the attached end of the hang-
wire, The hangwire is brought around the vane stiffener to the sus-
pension side of the flare, and the arming wire is threaded through first
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the forward suspension lug, then the inner holes in the arming pin

of the fuze, and finally through the inner holes in the vane stop. The

flare is then installed in the plane and the ring of the arming wire

hangwire assembly is attached to the arming pawl.

Operation. The flare may be released "safe" or "armed." If re-

leased "safe," it may function on impact. If released "armed," the

following steps take place:

1. Movement downward withdraws the arming wire from the fuze

allowing the vane to rotate to arm the fuze and, at the same time,

allowing the arming pin to be ejected, thus starting the time mech-

anism.

2. When the flare. has dropped the length of the hangwire, it breaks

the seal wire, and pulls out the hangwire container which drops free.

The tear wire, attached to the hangwire near its end, pulls out the

tear-wire cord which, in turn, pulls out the stabilizing sleeve and its

shrouds. A short length of cord attached to the shrouds removes the

lock of the cover releasing cup.

3. When the flare has dropped this far, its momentum breaks the

tear wire, allowing the flare to drop free. It is stabilized in flight by

the fins and the sleeve. The arming vane on the fuze rotates to arm

the fuze approximately 6 seconds after release.

4. At the time set, the fuze functions to push out the cover releas-

ing cup. This releases the detachable cover to which the sleeve .

shrouds are attached, allowing the sleeve and cover assembly to

separate from the flare and, by means of the parachute pull-out cord,

to pull out the parachute.

5. The parachute opens and retards the fall of the flare with a jerk

which:
Breaks the parachute pull-out cord, allowing the sleeve assembly

to drop free.
Pulls the friction igniters through the friction composition, Thus

starting the ignition train of igniter, lead spitter fuze, quickmatch,

primer, first fire, and candle. This is the same as the function of the

M24, and reaches full- ignition in approximately 9 seconds.

Pulls the flare assembly out of the case allowing the case to drop

free.
6. As the candle ignites, it expels the rib retainer, as in the M24,

allowing the rib springs to open the shade.

7. The flare burns for 3 to 31/2 minutes with a light of 800,000

candlepower while dropping at an average speed of 11.6 feet per

second.

FLARE, AIRCRAFT, PARACHUTE, M9.

Use. For reconnaissance. It is fired from Pyrotechnic Pistol M2
from a plane. It is not to be fired from a grounded plane.
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NON-DELAY 0.025 SEC.

0.01 SEC. • 
0.1 SEC -

• RA PD 23002

Figure 233 Marking of M14 Primer Defonafari.. :s
• • • .

is at present the-0.025-second delay. The explosive train consists of

the following-elements.iii position as listed

Delay -Holder Assembly DeltaMsfor }{older

Primer • ..• - Upper detonator lead azide

Igniter black powder Lower detonator tetry

Delay black powder 0.025 sec
Relay lead azide

All other delays for the M14 or M14A1 Primer Detonator have"he

same explosive train elements with a difference, of course; in the

delay pellet burning time, if any is present. The nondelay and

0.1-second delay primer detonator does not have an igniter charge

of black powder. .
FUZE, tail, AN-M100A1 and AN-M102A1. These fuzes are en-

tirely the same as the AN-M101A1 described above in so far as func-

tion and description are concerned, differing-only in the length of the

arming stem tube in order that the arming vane will be properly-

positioned in the air stream. The arming stems are: 3.6 inches on

the AN-M100A1: 6.6 inches on the AN-MIOIAI; and 10.6 inches
on the AN-M102A1. Longer stems are necessary in larger bombs. .

FUZES, Tail, M100, M101, and M102. These fuzes differ from
the AN-M100AI, AN-M101A1, and AN-M1O2A1 only in that they
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have a primer detonator of 0.1-second delay firmly attached Delay

cannot be changed.

FUZE, Tail, AN-M100A2, AN-M101A2, and AN-M102A2. Arming

of fuzes listed above, having but the Al modification, requires from

1,000 to 3,500 feet of air travel. Dive bombing and low-altitude

bombing over water have produced bomb failures because the bomb

fuzes were not completely armed at the time of impact. These fuzes,

when used for low altitude water impact bombing, must be partially

armed before using. Fuzes partially armed as described below will

become completely armed at the time of impact when dropped from

minimum combat altitudes.
To partially arm the AN-M101A1 or M101, or any others in

the same series, one must measure the length of the licinch diameter

rod (stationary gear carrier stop) extending beyond the cup. This

length should be approximately 1.5 inches before partial arming.

The vane is rotated clockwise approximately 350 turns. The rod is

again measured. Its length should now be 0.4 inch less or approxi-

mately 1.1 inches. If the difference in measurement is greafer or less

than 0.4 inch, the vane may be rotated either clockwise or 'Counter--

clockwise until the required difference of 0.4 inch is obtained.

Bomb Fuzes AN-M101A2, AN-M100A2, and AN-M102A2 are ex-

actly the same as the Al modification of the corresponding size, but -

do not require being partially armed. These fuzes arm within mini7

mum combat altitudes. An additional change' was the modification of
the arming vane assembly from eight blades-to four blades
to make the assembly more stable.

FUZE, Tails M113.

General. This is an arming vane type of fuze which is used in the

500- and 600-pound GP bombs and M-Series demolition bombs. 500-
pound SAP bombs also utilize thit ftize. It is used for low-altitude land

-and sea bombing. Its action on impact depends on the -action of the
primer detonator used. The M16 Primer Detonator has two possible
actions, a 4- to 5-second delay for low-altitude sea bombing, and an
8- to 11-second delay for low-altitude land bombing.
The arming time is about 18 turns of the arming vane or 100

feet of air travel. At speeds of 68 miles an hour, the fuze arms ap-

proximately 16 feet below the plane. At speeds of 136 miles per hour,
the fuze. It has 4 blades, 0.5 inch wide and 5 inches long.

Description. This fuze is similar in outward appearance to Bomb
Fuze AN-M101A2, except that it does not have the reduction gear
assembly in the head and the cotter pin through the body. As shipped,
the Primer Detonator M16, 8- to 11-second delay, is assembled to
the fuze. This may be replaced in the field with Primer Detonator
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Auxiliary Booster M104. The M104 Auxiliary Booster consists of
a booster charge of tetryl (0.5 pound) in a bakelite casing 1 foot
Long. It is closed at the top with a felt disc, under a threaded bake-
lite cap. The cap of the booster casing rests on the shoulder of the
bakelite sleeve as described previously. The M104 Auxiliary Booster
is also found in the tail end of the bomb body. This is true of all GP
bombs except the 100-pound GP bomb and the 4,000-pound LC
bomb, each of which has one auxiliary booster only. The 100-pound
GP bomb is too small to use two auxiliary boosters, so that the M104
is only found in the nose of the 100-pound bomb. The 4,000-pound
bomb uses one large auxiliary booster which extends the entire length
of the bomb. This auxiliary booster is the M111. It has approximately
3.4 pounds of tetryl and is 7 feet long. It is held in position at the
nose in the same manner as described for the M104 Auxiliary Boos-
ter. For all other GP bombs, the M104 Auxiliary Booster is held in
the tail by the amatol solidfying around the casing. Special equip-
ment is utilized to form a cavity for the auxiliary booster and to hold
it in place while the amatol solidifies. Such equipment is removed
when the tail auxiliary booster is properly in place.
The use of auxiliary boosters is necessary to insure the high order

detonation of the large quantity of comparatively insensitive bursting
charge which is found in the GP bomb. -

Adapter Booster M102. The M102 is threaded at the top . with
outside threads for screwing into the tail base plug. It is internally
threaded to receive an Army tail fuze. At the bottom, the adapter is •
threaded to receive the booster casing which contains .a charge of
tetryl. A small closing cup located in the housing between the fuze
cavity and booster charge is filled with tetryl and acts as a lead
charge. The adapter booster is made of steel, and may be cadmium
or zinc plated.

Adapter Booster M1.15. This recently adopted booster is similar
to the M102 except that the diameter of the M115 is larger, making
it possible to use the AN-Mk.230 Navy Hydrostatic Tail Fuze. To
reduce the diameter of the adapter to receive Army fuzes, a threaded
sleeve is screwed into the M115 Adapter Booster. To make use of
Navy fuzes, the sleeve must be removed with a special stud wrench
having two studs which fit into two holes in the face of the sleeve.
All GP bombs except the 500-pound AN-M64, the 1,000-poundAN-M65, and the 2,000-pound AN-M66 use the M102 Adapter Boos-
ter. The AN-M64, AN-M65, and AN-M66 use the M115 Adapter
Booster, and are replacing GP bombs of like size.

Shipping Plugs. To close the nose' and tail fuze cavities, shipping
Plugs are screwed into the nose threads and adapter booster threads.
These plugs protect the threads and prevent entrance of dirt into the
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Complete Round Components. A complete round consists of the
following components or an alternate if permissible:
Loaded AN-M30, GP, 100-pound Case (1)
Nose Fuze AN-M103 (1)
Tail Fuze AN-M100A2 (1)
Fin assembly (1)
Arming wire, type B (1)
Fahnestock clips (2)

BOMB, GENERAL PURPOSE, 250-POUND, AN-M57.
General. The -250-pound bomb replaced the 300 pound, and is

preferred when available. The AN-M57 has a base plug in the tail,
the single suspension Iug, and the two Army suspension lugs. The
Army lugs are 14 inches apart, each 7 inches from the center of
gravity. The single suspension lug is on the center of gravity 17.7
inches behind the nose.

Use. Targets suitable for the 250-pound bomb are concentrations
off-railway rolling stock, rail terminals and buildings of similar con-

_ struction, ammunition dumps, aircraft installations, seacraft such as
submarines, tr.inspcirts,•'destroyers, etc.

Description. The total length of this bomb is 47.8 inches and the
diimeter is .10.9 inches. The weight of the case is 116. 6 pounds and
the fins weigh 6.0 Pounds. The filler is either 123.7 pounds of 50/50
amatol or 129 Pounds of TNT.' The total weight of the bomb filled
with arnaiol is 240.9 pounds and if filled with TNT it weighs 262.3
pounds. Percentage of filler is approximately 49 percent. -

Fuzes. The 250-Pound- Bomb AN-M57 is fuzed in the nose with
the AN-M103. Fuze and in the tail with the AN-M100A2. Alternates
or subStitutes are -exactly as those provided for the 100-pound
AN-M30 Bomb described previously.

Complete Round Components. A complete round consists of the
following listed components or permissible alternates:
Loaded AN-M57, GP, Bomb Case (1)
Nose Fuze AN-M103 (1)
Tail Fuze AN-M100A2 (1).
Fin assembly (1)
Arming wire, type B (1)
Fahnestock clips (2)

BOMB, GENERAL PURPOSE, 500-POUND, AN-M43 AND
AN-M64.

General. The 500-pound bomb is made in three models: the M43,
the AN-M43, and the AN-M64. The case and the fin can be consid-
ered the same for the three models; therefore, these bombs are con--
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sidered under one heading because of their similarity in construction
and use.
The identifying features of the M43 are the tail-base cap and

two Army suspension lugs. This bomb is converted for Navy use
by the M1 Trunnion Band which is shipped as an accessory. The
AN-M43 has the same case as the M43, but is readily identifiable
by the tail-base plug and the addition of the single suspension lug.
. The AN-M64 is practically the same bomb as the AN-M43 having
a tail-base plug. The internal threads are somewhat wider in diam-
eter to receive the M115 Adapter Booster, which results in a slight
change in the fin assembly. It also has two Army suspension lugs
and the single lug. One distinguishing feature is the presence of a
sleeve in the tail adapter booster for Army taiI fuzes. The AN-M64,
by utilizing the M115 Adapter Booster, makes it possible to use bosh
Army and Navy tail fuzes. The diametei of the Navy fuze is greater
than that of the Army fuze and therefore requires an adapter of •
larger dimensions. To reduce the diameter of the adapter to take
the Army fuzes, a threaded sleeve is screwed into theM115 Adapter
-Booster. Bombs using the M115 Adapter Booster are shipped with
the sleeve in place. To make use of the Navy fuze, the sleeve Must -
be removed with a special stud wrench having two studs which fit.
into the two holes in the face of the sleeVe. •

' Use. These bombs are intended for destructive effect against such
targets as steel railWay bridges, underground railways;.seacraftsueh —
as light "Cruisers, concrete docks, medium size buildings, etc. -

Description. The total length of these bombs is 59.2 inches, ancr
the diameter is 14.2 inches.- The case is 0.3- inch thick and weighs
-210 pounds. The explosive filler is either 264.5 pounds of 50/50
amatol or 280 pounds of TNT. The total weight when filled with
amatol is -494 pounds, and if filled with TNT the weight is 508"
pounds. • - -

Fuze's. The standard nose fuze used in these bombs is the
AN-M103 and the tail fuze is the AN-M101A2. Alternates or substi-
tutes are the M103, M118, or. M119 Nose. Fuzes and the M113,
AN-1V1101A1, M101, M106 (all modifications), or the AN-Mk. 230
Hydrostatic Tail. Fuzes.

,Complete Round Components. A complete round consists of the
following components or their substitutes:
Loaded M43, AN-M43, or AN-M64 Bomb Case (1)
Nose Fuze AN-M103 (1)
Tail Fuze AN-M101A2 (1)
Fin assembly (1)
Arming wire, type B (1)
Fahnestock clips (2)
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Complete Round Components. A complete round consists of the
following components or their alternates:
Loaded M31 Bomb Case (1)
Nose Fuze AN-M103 (1)
Tail Fuze AN-M100A2 (1)
Fin assembly (1)
Arming wire, type B (1)
Fahnestock clips (2)

BOMB, DEMOLITION, 600-POUND, M32.
General. The 600-pound bomb has been superseded by the 500-

pound GP bomb. It is identified by the presence of two Army lugs
and a rear closing cap.

Use. It is used on the same targets as the 500-pound GP bombs
previously described. These targets are light steel bridges, concrete
docks, underground railways, medium sized buildings, light cruisers,
seacraft, and railway terminals.

Description. This bomb has a total length of 61.9 inches and has
a diameter of 15.2 inches. The case is 0.35 inch thick and weighs
2653 pounds. It has- an explosive filler of 319.3 pounds of 50/50
amatol, or 336 pounds of TNT. Total.weight of the bomb filled. with
amatol is 586 pounds,_ and if filled with TNT, it weighs 603.5 pounds.
The percentage of explosive filler is approximately 56 percent.
. Fuzes. The nose fuze used in the 600-pound bomb is the AN-M103
and the tail fuze is. the AN-M101A2. Permissible, alternates are the
M103, M118, and M119 Nose Fuzes as. Well as the" M113, M101,
AN-M101A1;and M106 (all modificatiOns) Tail FuZes.'  -
Complete Round Components.- A complete round Consists of the

'following components or their permissible components:. _ " -
Loaded M32 Bomb Case (1)
Nose Fuze AN-M103 (1)
Tail Fuze AN-M101A2 (1)

.Fin assembly (1)
Arming wire, type B (1)
Fahnestock clips (2)

. .
BOMB, DEMOLITION, 1,100-POUND, M33.

General. The 1,100-pound bomb has been replaced by the 1,000-
pound GP bomb, but it may still be found in service. It is identified
by the rear closing cap and it has only two Army suspension lugs
14 inches apart.
Use. It is used on the same targets as the 1,000-pound GP bombs.

These targets 'are reinforced concrete and heavy steel bridges, large
reinforced building; light -armored seacraft, reinforced docks, and
warehouses.
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COMPLETE BOUND CHART--GP BOMBS

Weight, Designation,
and Status

Weight of Filler
(Amato])

Tail Aui'dliary
Booster 

Tail Adapter
Booster

Tail
Fulb

Nose
Fuze

Nose Auxiliary
Booster

100 lb AN-M30 (S&M) 54.2 lb None M102 AN-M100A20) AN-M103(2) M104 •
250 lb AN-M57 (S&M) • 123 lb M104' M102 AN-M100A2(1) AN-M1030) M104
500 lb AN-M43 (S) 266 lb .• M104 M102 AN-M101A2(3) AN-M1030) M104
500 lb AN-M64 (S&M) 264.5 lb , M104 AN-M101A2(4) AN-M103(t) M104
1,000 lb AN-M44 (S) 538 lb M104, M102 AN-M102A20) AN-M103(11 M104
1,000 lb AN-M65 (StsM).. 536.6 lb M104 M115 AN-M102A2(6) AN-M103(2) M104
2,000 lb AN-M34 (S) 1,077 lb M104 M102 AN-M102A2(') AN-M103(1) M104
2,000 lb AN-M66 (S&M) 1,014 lb • M104 M115 AN-M102A21°) AN-M103(2) M104
4,000 lb AN-M56 L1C. (S&M) 3,245 lb M102 AN-M102A2(7) AN-M103(1) M1110)

Fuze AN-M100A1, M100, M106 or modifications, M112, M115, or M123 may be substituted.Fuze M103, M116, M119, may be substituted.Fuze AN-M101A1, MIOI, M106 or modifications, MI13, M116 or M124 may be substituted.Fuse AN-M101A1, M101, M106 or modifications, M113, M116, M124 or AN-Mk. 230 may be substituted.Fuse AN-M102A1, M102, M106 or modifications, M114, M117, or M125 may be substituted.Fuze AN.M102A1, M102, M106 or modifications, 24114. M117, M125 or AN-Mk. 230 may be substituted.Fuze AN-M102A1 may be substituted.
Fuze M103 may be .
Passes through entire length of bomb body from nose to tab)..............
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Penetration and Terminal Velocity. GP bombs will penetrate
three to four stories of ordinary buildings. SAP bombs will pene-
trate five to six stories of heavy construction or 21/2 to 3 inches of
armor plate. AP bombs are made to pierce 6 to 7 inches of armor
plate.

The semiarmor-piercing bombs are capable of penetrating mod-
erately armored decks from 12,000-foot altitude in horizontal bomb-
ing, or light armored decks in dive bombing from about 2,500-foot
altitude. There is a small degree of underwater effect from near
misses with the 1,000-pound size, but the effect is negligible with the
500-pound size.
The large armor-piercing bombs are capable of piercing the heavi-

est armor deck from about 12,000 feet in horizontal bombing, or
moderate decks in dive bombing from about 2,500 feet.
In considering the terminal velocity of the above types of bombs,

it was found that at 14,000 feet, planes traveling at 200 miles per
hour dropped bombs producing the following maximum terminal
velocities:

GP SAP AP

600-700 ft per sec • 750-800 ft per sec 900-950 ft per sec

Armor-piercing Bomb Fuze, Nose AN-Mk. 228.

General. This fuze is designed to be used on armor-piercing bombs
of .Navy design .sUch as the 1,600-pound AN-Mk.- 1 and the 1,000-
pound AN-Mk. 33. It is-of the arming vane type with Mechanical
delay having a series of reduction gears to produce the desireddelay
in arming. It arms in 900 feet of air travel, and is designed to func-
tion on impact with a delay time - of 0.08 second. One auxiliary
booster of 180 grams is required to be used with this fuze. _ The
auxiliary booster is found in the adapter booster fuze seat located in
the bomb body. The fuze is packed one per can, four cans per crate.

. • .. .

BOMB, SEMI-ARMOR-PIERCING, 500-POUND, AN-M58.

General. This bomb is of the cylindrical type and has a box type
fin. It contains approximately 154 pounds of high explosive and is
adapted for both' nose and tail fuzes, although the nose fuze seat
liner contains a steel plug instead of a fuze. The tail-fuze cavity is
kept free of foreign matter by means of an adapter plug. This bomb
can be identified by the sharply pointed nose and pointed nose plug.
It has two Army suspension lugs 14 inches apart and. a single suspen-
sion lug at the center of gravity. It utilizes a tail-base plug as the
GP bombs do.

Use. The 500-pound AN-M58 SAP Bomb is designed to pierce
armor plate, reinforced concrete construction, and similar resistant
targets. •
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Description. The total length of the 500-pound SAP bomb is
57.9 inches and the diameter is 11.9 inches. The case is 0.75 inch
thick and weighs 310 pounds. It is filled with 154 pounds of 50/50
amatol, or 159 pounds of TNT. Total filled weight is 466.5 pounds
if amatol is used, or 471.5 if TNT is used. The percentage of ex-
plosive filler is approximately 32 percent.
Fuzes. Standard fuzes used are, none in the nose and the AN-

M101A2 in the tail. For special purposes or as substitutes, Alternate
Fuzes M103, AN-M103, M118, and M119 are used in the nose while
the AN-M101A1, M101, M113, and M106 (all modifications) are
supplied for the tail.

Complete Round Components. The following components are
provided to make up a complete round:
Bomb Case AN-M58, loaded (1) •
Tail fuze AN-M/01A2 (1)
Fin assembly (1) •
Arming wire type A (1)
Fahnestock clip (1)

BOMB, SEMI-ARMOR-PIERCING, AN-M58A1.
• General. This bomb was designed to replace the AN-M58 which

was found to lack necessary penetrating power to be effective.
The AN-M58A1 is the same as the AN-M5$ except for a heavier •

- nose. Added to the nose was 27.5 pounds of steel. This replaced 5.5
pounds of amatol in order to give the bomb more penetrating power.
This bomb is S'& M. The AN-M58_ii S...,.,.,_.

Compariion With the 500-pound GP Bomb.
Use. The SAP bomb is used against more resistant targets than the

• • Shape. Both bombs are cylindrical; however, the diameter of the
. SAP bomb is much narrower (11.9 inches as compared to 14.2

inches) and the nose portion is more pointed.
Percentage of filler. Although the filler is the same, the percentage

varies. The. SAP carries approximately 30 to 33 percent of explosive
filler, whereas the GP carries approximately 50 to 55 percent of
explosiVe filler.
Boinb case. The SAP bomb case is made of special steel and is

much heavier and thicker (0.75 in. as compared to 0.3 in.) than the
corresponding GP bomb.

Fuzes. The SAP bomb, although it has the conventional fuze seat
liner in the nose, is usually provided with no nose fuze but has a
steel nose plug to aid in penetration. It can utilize a nose fuze in
place of the steel plug. If it were to employ a nose fuze, this bomb
could be effectively used as a large fragmentation bomb.
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Figure 239 — ,500•pound Bomb'. AN-M58A7—Sectionalized View
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vane. Such a fuze is partially armed when one-eighth inch of safety

discs is exposed. The arming vane must not be backed off more than

250 turns.

The Fuze AN-M103 arms within the minimum combat altitudes

or within 435 to 935 feet of air travel or 220 revolutions for delay and

330 for instantaneous are required. An additional change was the

modification of the arming vane to one somewhat smaller in diameter

to make it more stable.

FUZE, Tail, AN-M101A1.

General. This is an arming vane type of fuze with mechanical

delay. It is used in 500- and 600-pound GP bombs and M-series

demolition bombs which preceded the GP series.- 500-pound SAP

bombs also utilize this fuze. It is used for high-altitude land bombard-

ment and also against water targets. Its action on impact depends on

the primer_ detonator used. It can vary froM nondelay to 0.1 second

delay. The arming time is approx.imately 720 revolutions of the arm-

ing vane. It is about 12 inches long, weighs about 2.9 pounds, and

is packed 1 per container, 25 per boi. The vanes are packed separately

on spindles in the same box.

Description. This fuze is designed so that the delay time may be

Varied by changing the "primer detonator. As shipped, the Primer

- Detonator M14 with 0.025-secOnd delaY is -assembled to the fuze. This

may be replaced in the field i:sr--use- of -the M14 Primer Detonator

.hving_ a nondelay, a 0.01-second delay, or a "0.1-second delay_by Un-

scieWing the primer detonator, which appears as 'a knurled ring at.. . .•. •
the base of the fuze, and by screwing in the primer detonator assem-

.bly of the desired delay. The work is done by hand since the use of

. ' tools is neither necessary nor permitted. The length of the firing stem

tube is 6.6 inches. Housed in the fuze body are the firing pin, primer,

delay element, and detonator. The plunger is held in place by means

• Of an arming stem which passes through the arming stem *tube to the
upper portion of the fuze. A cater - pin passes through the fuze

housing and plunger at the point where the external threads" are

located for screwing the fuze into the adapter booster. This cotter
pin must be removed therefore before the fuze can be assembled to
the bomb. '

Attached to the upper end of the arming stem is a cup in which
is housed the delay arming mechanism. Delayed arming is obtained
by a reduction gear train. Essentially, the reduction gear train con-
sists of 3 gears. The idler gear is fixed to the bearing cup by means of
a pinion called the idler pinion. The bearing cup is directly attached
to the arming vane. The idler gear is in mesh with a stationary gear
and a movable gear. The stationary gear has 29 teeth and is on a
stationary gear carrier which is held to the stem cup by means of a
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ARMING VANE

BEARING CUP

CARRIER STOP

DETONATOR
LEAD AZIDE
TETRYL

REDUCTION GEAR
TRAIN LOCATION

ARMING STEM

PLUNGER

COTTER PIN.

RESTRAINING SPRING -

IGNITER BLACK. POWDER

DELAY BLACK POWDER

RELAY LEAD AZIDE

HOUSING OF M14
PRIMER DETONATOR

RA PD 23001

Figure 232 — FUZE, Bomb, AN-M101A2 (Tail)
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rrC4r. stop. This carrier stop will prevent any 
rotation of the sta-

onary gear assembly. The movable gear has 30 
teeth. Because of

Vaifferential number of teeth in the stationary and movable gears,

e moVable gear is caused to rotate 1 tooth 
for each turn of the idler

ear.about the 2 gears. This is 1 complete turn for 30 turns of the

hAArane since the vane rotates the idler gear directly. The movable 
gear,et'10- •

•;:lis,attached to the arming stem. Consequently, as the movable gear

Zibtates so does the arming stem. The stem turns 1/13 of a thread for
- •

each turn of the vane or 1 complete thread for 30 turns of the vane.

Function. The bomb is dropped and the arming wire is retained

in the plane, thereby permitting the arming vane to be rotated by

the air stream. The rotating arming vane acting through the reduc-

tion gear train unscrews the stem from the plunger (approx. 720

-revolutions), thereby arming the fuze. The plunger is now held away

',from the primer of the M14 Primer Detonator tiy a light coil re-

straining spring. After a • total of approximately 1,260 revolutions,
1 •
bthe entire arming vane, reduction gear train, and arming stem'assern- -

bly is carried clear of the fuze by the air currents passing through the

tail fin assembly. During this entire process of arming, a key pin

prevents the rotation of the plunger as the arming stem unscrews.

Upon impact, the motion of the bomb is arrested and the plunger

Compresses the restraining spring causing the firing Pin, which is -

milled into the end of the plunger, to strike the primer of the M14

Primer Detonator. The flame produced ignites a black powder ---

igniter charge which in turn ignites the delay of black powder. This - -

burns for the prescribed time and ignites a relay of lead azide. The 

detonating wave froth the relay functions the detonator of lead azide

and tetryl.

Primer Detonator M14 and M14A1. The Primer Detonator M14
or M14A1 screws into the base of the Tail- Fuze AN-M100A1,
AN-M101A1, AN-M102A1, AN-M100A2, AN-IV1101A2, or AN-

M102A2. The primer detonator- consists of a housing so threaded

and machined as to receive a Primer, delay, and detonator assembly.

Around the outside of the housing will be found threads which are

designed to screw into the base of any of the fuzes previously named.

The base of the primer detonator is stamped with the appropriate . -

delay and is painted to indicate the various delays as follows:

0.1-second delay Entire base is painted black

0.025-second delay  1/4 base is painted black

0.01-second delay  IA base is painted black

Nondelay Entire base is painted white

The primer detonator delay which comes assembled with the fuze
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Antitank Mines

GENERAL.

The antitank mine is an explosive device designed to be laid on
the ground or planted flush with the surface for defense against
armored cars and tanks. During the present war, with its great em-
phasis on armored vehicles, the antitank mine has become a very
important device, being planted literally by the millioni. Our mines
are rather light and their effect is to severely damage or break the
tread of a tank, stopping it, and leaving it open to the fire of other
antitank weapons.

Foreign mines are in some cases heavy enough to breach the belly
of a tank, as will our mines in isolated instances. Two types of mines
are provided, high-explosive and practice.

MINE, ANTITANK, H.E., MI.

General. This complete round (fig. 103) consists of three parts:
the loaded mine body, the fuze, and a spider which fits over the fuze
to increase the effective size of its head.
The steel body is cylindrical, approximately 23/4 inches high and

71/2 inches in diameter. The flanged rim around the top is notched
in two places for assembling the spider. In the center of the top
is the fuze cavity, approximately 2 inches in diameter and 216 inches
deep. A, carrying ring is attached to the side of the mine. A filling
hole, closed by a light, press-fit, metal cap is located near the outer
edge of the top'of the body. The complete body and fuze, with the
spider, weighs approximately 10.4 pounds. The high-explosive filler
weighs 6 pounds.
The spider consists of a ring and two cross members, each with

a hook on either end, spot-welded together as shown in the illustra-
tion. The hooks engage the flange on the mine body and the center
of the spider rests on the striker head of the fuze.

FUZE, Mine, Antitank, H.E., Ml. This fuze which is used only
in the H.E. mine contains its own booster. It consists (fig. 103) of a
striker assembly and a body which houses the detonator and booster.
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The striker assembly, on the outer end of which is a 2-i;ch diameter
head, protrudes approximately 3/8 inch beyond the body of the fuze.
The firing mechanism, consisting of a firing pin and a compressed
spring, is contained within the striker assembly. A collar,-attached to
the striker by shear pin; supports the firing pin in a cocked position
by means of two steel locking balls. Each of these rests in a recess
in the collar and is held in position by the shoulder of a similarly .
located recess in the striker. A detonator of priming mixture, lead
azide, and tetryl is located in the fuze body directly beneath the fir-
ing pin. The lower part of the body contains the booster charge, which
consists of a ring pellet and a full pellet of tetryl. The ring pellet
encircles the lower end of the detonator. The striker head during
shipping and handling -is supported by a safety fork attached to it
with a cord. On the outer surface of the fuze body are found two
steel locking balls, each spring actuated, and each protruding slightly
from the sides of the fuze body. These lock the fuze in the fuze
cavity.

Assembly. The following steps are required to assemble the com-
plete round:

1. Remove the spider from the bottom of the body.

2. insert the fuze in the fuze . cavity, pushing it down until it
latches. When thus assembled, the upper surface of the fuze body
is flush with the upper surface of the mine. Always be sure that the
fuze cavity is clear of foreign material before inserting the fuze.

3. Assemble the spider by alining, but not engaging, two of its
hooks with the two notches in the flange on the mine body. Engage
.the other twtp hooks beneath the flange. Next, press the first two
hooks through the notches, then rotate the spider approximately one-
eighth turn in either direction to secure the spider to the -body.

4. Plant the mine, recording its location.

5. Withdraw the safety fork, thereby arming the fuze. The safety
fork should be left beside the mine, attached to its cord, never . be-
tween body and spider.

Function. A force of 500 pounds directly on the striker head or
of 250 pounds an the rim of the spider is sufficient to 'force the
striker inward, breaking the shear pin; The striker recesses become
alined with the collar recesses and the locking balls are ejected from
the collar by the force of the compressed spring of the firing pin. The
firing pin spring also forces the firing pin down through the collar to
strike a detonator of priming mixture, lead azide, and tetryl. The
detonation of this detonator causes, in turn, detonation of a tetryl
booster ehArge contained within the fuze, and of a TNT bursting
charge contained in the mine body.
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MINE, ANTITANK, ILE., M1A.I.

General. Because of disadvantages which appeared in the strik-

ing mechanism of the FUZE, mine, antitank, HE., MI, a modification

of this fuze was developed to derive the Fuze MIAI. This modifica-

tion consisted of separating the striking mechanism and detonator

from the booster, the booster being shipped assembled to the mine

body. The fuze (striking mechanism and detonator) is shipped in a

separate compartment of the same box in which the mine bodies are

packed. The booster is held in a light steel cup which has five slightly

outwardly flared steel fingers. These lock the booster in place beneath

the flange at the top of the fuze cavity. The striking mechanism is

similar to that of the Ml Fuze. The same detonator, within a detona-

tor housing, protrudes from the base of it. The booster charge is of

tetryl and consists of a ring pellet and solid pellet; the'ring pellet

once again accommodating the detonator.

The MIA1 Mine Body is similar to the MI Mine Body except

that the spider is formed from one piece of sheet steel rather than

being composed of three members as formerly.

FUZE, Mine, Antitank, H.E., M1A2. The above described M1A1

Fuze has been modified further by the changing of its detonator to

one more powerful. All other details are similar.

MINE, ANTITANK, H.E., M4.

In this round, the mine body differs only in that it is provided

with an activator well which is capable of staking an engineer firing

device with blasting cap. This enables planting of th.e mine in such

a way.that-any attempt at removal will result in detonation.

FUZE and BOOSTER, Mine, Antitank, H.E., M4. The fuze dif-

fers in that a cricket spring which both supports the firing pin and

propels it into the detonator, is substituted for the compressed spring

and steel locking balls. This overcomes the obvious disadvantage of

the cocked firing pin assembly formerly used. Also the detonator is

housed within the fuze body, not protruding as formerly.

The booster differs from the M1A1 Booster only in that there is

no ring pellet of tetryl, there being no necessity for it since the

detonator does not protrude.
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which is separated from the ceramic parts by perforated asphalt
cushions. This protective outer covering is held in place by nonstretch
adhesive tape which allows compression action only. An activator
.well, in the base of the mine, accommodates engineer firing devices.

The fuze, as will as the body, has no metal parts other than a
metal safety key which must be removed in order that the fuze can
be inserted in the mine, and a metal safety ring which must be re-
moved to arm the mine. The plastic fuze body contains a plastic
firing pin which, under pressure, breaks an acid ampule. The acid sets
off a priming mixture, which in turn causes detonation of a detonator,
a tetryl booster, and the bursting charge of TNT.
This mine hai two 'advantages over previous types:
1. It is nonmetallic and'therefore not detectable by the detectors

in use at the present time.

2. Due to its' shock absorber ring, it is very insensitive to sym-
pathetic detonation and therefore is resistant to attempts. to clear
paths through the mine fields with devices such as bangalore tor-
pedoes.

MINE, ANTITANK, PRACTICE, Ml, WITH FUZE, MINE ANTI-
TANK, PRACTICE, Ml.

The body of this mine is similar to that of the H.E. mine, differing
only in that it is empty (no bursting charge). Also, it is provided with
a cast iron former as a support to prevent crushing of the body. It
has no filling hole. Five, equally spaced, 1-inch diameter holes may
be found in the side of the mine body.

The- FUZE, mine, antitRnk, practice, M1, is similar to the M1
H.E. Fuze except that a cal. .32 blank cartridge .replaces the deto-
nator and a smoke-puff charge of black powder and red phosphorus
replaces the booster.
A FUZE, dummy (antitank mine), Ml, is also provided. It is a

plastic simulation of the service fuze and is provided with a remov-
able safety fork. As its name indicates it is completely inert.

This mine can be used more than once by the provision of new
fuzes and, when necessary, the replacement of bent or broken spiders.

MINE, ANTITANK, PRACTICE, M1BI.

This mine body differs from the previous mine body in that it may
be sand-loaded to weight A filling hole and filling hole cap are pro-
vided. Also, the body is without holes in the side. The cast iron former
is of smaller diameter and is located centrally within the body. Four
slotted openings are formed between it and the fuze cavity in the top
of the mine.body. The same fuzes as in the previous round are used
with this practice mine.
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FUZE, MINE, ANT1-TANK,
H.E., M I

Figure 103 — MINE, Antitank, H.E., M1
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SAFETY FORK - CADMIUM PLATED

RA PD 53884A

Figure 105 — MINE, Antitank, Practice, M1
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differences in this ammunition. Table 3-6 presents the

ammunition characteristics.

3-20.1. Projectiles. The choice of projectiles for 3-inch,
50-caliber ammunition varies widely and provides the

largest inventory of all surface Navy guns.

3-20.1.1. High Explosive (HE). HE projectiles arc general
purpose projectiles (figure 3-28), used primarily to provide

blast and fragmentation. The pro.lectile can be fuzed with
either impact or proximity fuzing. The principal variations
in these projectiles are described below.

3-20.1.1.1. Hiatt Explosive. Variable Time (Self-Destructive
and Non-Self-Destructive) (HE-VT (SD and NSD)] . This
projectile is designed for use against targets that :lie
vulnerable to airburst. The thin-walled, hollow steel projec-

Table 3-6. 3-Inch, 50-Caliber Ammunition Data

Cartridge

Projectile Propulsion

Total
weight 1:19

(approx.)

DOD1C

Body ,

Filler
Nose
fuze

ADF

OT
booster

Base
fuze or

tracer
hole
pin

Canridge

case
Mk 7 Brass
Mk 9 Steel

Primer
I

RE or
SF

Propellant

Explosive Wt (lb)
Type2

Wt (lb)

,approx.

HE-VT-SD Mk 33 A-3 0.99 Mk 72/2.6.8 Mk 44 Mk 7 or 9 RF SPDF 4.1 24.4 0136

NSD Mk 33 A-3 099 Mk 72/3.7.9 Mk 44 - Mk 7 or 9 RF SPDF 4.1 24.4 0137

SD Mk 33 A-3 0.99 Mk 72/2,4.6.8 Mk 4-1 - Mk 7 or 9 RE SPDN 4.1 24.4 0140

NSD Mk 33 A-3 0.99 Mk 72/1 Mk 44 - Mk 7 or 9 RE SPDN - 4.1 24.4 0141

NSD Mk 33 A-3 0.99 Mk 72/11,13 bsir - Mk 7 or 9 ' RF SPDF 4.1 24.4 0150

NSD Mk 33 A-3 0.99 Mk 72/11,13 bur - Mk 7 or 9 RF SPDN 4.1 24.4 C151

SD Mk 33 A-3 0.99 Mk 72/10.12 bstr - Mk 7 or 9 RF SPDF 4.1 24,4 C152

SD Mk 33 A-3 0.99 Mk 72/10.12 bstr - Mk 7 or 9 RF SPDN 4.1 24.4 0153

NSD Mk 33 A-3 099 Mk 72/17 bstr - Mk 7 or 9 RF SPDF 4.1 24.4 C151

SD Mk 31 A-3 0.55 Mk 72/2.6.8 Mk 44 - Mk 7 or 9 SF SPDN 4.1 24.6 0207

SD Mk 31 A-3 0.55 Mk 72/10 bur - Mk 7 or 9 SF SPDN 4.1 24.6 0207

NSD Mk 31 A-3 0.55 Mk 72/3.3.7.9 Mk 44 - Mk 7 or 9 SF SPDN 4.1 24.6 C208

NSD Mk 31 A-3 0.55 Mk 72/11.13 bur - Mk 7 or 9 SF SPDN -1.1 24.6 C208

SD Mk 31 A-3 0.55 Mk 72/2.6,8 Mk 44 - Mk 7 or 9 SF SPDF 4.1 24.6 C355

SD Mk 31 A-3 0.55 Mk 72/10.12 bur - Mk 7 or 9 SF SPDF 4.1 24.6 0355

NSD Mk 31 A-3 0.55 Mk 72/3.7.9 Mk 44 - Mk 7 or 9 SF SPDF 4.1 24.6 0356

NSD Mk 31 A-3 0.55 Mk 72/11,13 bstr Mk 7 or 9 SF SPDF 4.1 24.6 0356

HE-1R Mk 33 A-3 0.99 Mk 92 bur - Mk 7 or 9 RF SPDN 4.1 24.8 0306

Mk 175/0 MI. 33 A-3 0.99 Mk 92 bstr - Mk 7 or 9 RF SPDN 4.1 24.$ (2306

Mk 175/1 51k 33 A-3 0.99 Mk 404 - - Mk 7 or 9 RF SPDN 4.1 '4.X 0306

Mk 33 A-3 0.99 Mk 92/0.1 bsrr - Mk 7 or 9 RF SPDF 4.1 24.8 0307

Mk 31 A-3 0.55 Mk 92/1 bstr - Mk 7 or 9 SF SPDN 4.1 24.S C321

Mk 31 A-3 0.55 Mk 92/I bur - Mk 7 or 9 SF SPDF 4,1 23.8 0322

HE-PD Mk 27 TNT 0.74 Mk-30/5 Mk 54 Plug Mk 7 or 9 SF SPDN 4.1 24.8 0349

Mk 27 TNT 0.74 Mk 30/5 Mk 54 Plug Mk 7 or 9 SF SPDF 4.1 24.S C350

HC Mk 27 TNT 0.74 Mk 30 PD Mk 54 Plug Mk 7 or 9 SF SPDN 4.1 24.5 C2114

Mk 27 TNT 0.74 MK 30 PD Mk 54 Mk 7 or 9 SF SPDF 4.1 24.5 02296

Mk 27 TNT 0.74 MK 30 PD. MIt. 54 Plug Mk 7 or 9 RE SPDF 3 . 1 23.5 0147

Mk 33 A-3 1.27 MK 30 PD Mt 54 - Mk 7 or 9 RE SPDF 4.1 24.4 0.:147

Mk 27 TNT 0.74 MK 30 PD Mk 54 Plug Mk 7 or 9 RF SPDN 4.1 24.5 cps

Mk 31 A-3 1.27 Mk 30 PD Mk 54 - Mk 7 or 9 RF SPDN 4.1 24.4 (... 34 X

A.A. Mk 27 TNT 0.74 Mk 51 MT Mk 54 Plug Mk 7 or 9 SF SPUN 4.1 24.5 C299

Mk 27 TNT 0.74 Mk 51 MT Mk 54 Plug Mk 7 or 9 SF SPDF 4.1 24.5 C3U2

AP Mk 29 Expl-D 0.14 - - M663 Mk 7 or 9 RF SPDF 4.1 24.8 C143

Mk 29 Expl-D 0.14 - - M663 Mk 7 or 9 SF SPDN. 3.1 24.8 0212

51k 29 Expl-D 0.14 - - M663 Mk 7 or 9 SF SPDF 4.1 24.8 C215

ILLUM Mk 25 Mk 4 or 1_ - Mk 51 MT - - Mk 7 or 9 RF SPDF 4.1 24.8 C172

Mk 25 Mk 4 or 1_ - Mk 51 MT - - Mk 7 or 9 SF SPDF 4.1 24,8 0305

3-18
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Table 3-6. 3-Inch, 50-Caliber Ammunition Data-Continued

Cartridge

Body Filler

Projectile

Nose
fuze

ADF
or

booster

Base
fuze or
tracer
hole
plug

Cartridge
case

Mk 7 Brass
Mk 9 Steel

Propulsion

Primer'
RF or
SF

Propellant

Type2

TP-V7-SD

(NONFRAG)
NSD

SD
SD
NSD

NSD
SD

NSD

:131.-P Mk 177/1
Mk 188/0
Mk 189/0
Mk 185/0

Clearing charge

Saluting charge

Mk 31
Mk 33
Mk 31

Mk 33
Mk 31
Mk 31
Mk 31

Mk 31
Mk 36

Mk 36

Mk 27
Mk 27
Mk 27
Mk 27

CBU-Gray
CBU-Gray
CHU-Gray

CBU-Gray
CBU-Gray
CBU-Gray
CBU-Gray

CBU-Gray
CBU-Red/Yellow
or Blue

CBU-R.ed/Yellow
or Blue

Inert
Inert
Inert
Inert

Mk 72/2,4,6,8
Mk 72/10,12
Mk 72/1.3.5,
7,9

Mk 72/11.13
Mk 72/2,4,6,8
Mk 72/10,12
Mk 72/1,3,5,
7,9

Mk 7V11,13
Mk 72/10,12

Mk 72/11,13

Dummy
Dummy

Dummy
Dummy

Mk 44
bstr
Mk 44

bstr
Mk 44
bur
Mk 44

bstr
bstr

bstr

-

Plug
Plug
Plu g
Phi g

I RF, rapid fire, Primer Mk 42 (Electric); SF, :low fire, Primer Mk 14 or 41 (Percussion).3Mashiese cartridges loaded with either SPDF or SPCG propellant. Nonflaahleas cartridges loaded with either SPDH. SPD, or SPDB propellant.
3Furs M66 is not boresafe and should not be used except in a combat emerscrsey.

Mk 7 or 9
Mk 7 or 9
Mk 7 or 9
MX 7 or 9
Mk 7 or 9
Mk 7 or 9
Mk 7 or 9
Mk 7 or 9
Mk 7 or 9
Mk 7 or 9
•Mk 7 or 9

•
Mk 7 or 9

Mk 7 or 9
Mk 7 or 9
Mk 7 or 9
Mk 7 or 9

Mk 7 or 9
Mk 7 or 9

Mk 7 or 9

Mk 7 or 9

RF
RF
RF
RF
RF
SF
SF
SF
SF
SF
RF

RF

RF
RF
SF
SF

SF
RF

SF

SF

SPDN
SPDN
SPDN,
SPDN
SPDM
SPDN
SPDN
SPDN
SPDN
SPDN
SPDN

SPDN

SPDN
SPDF
SPDN
SPDF

SPDF
SPDF

Wt Ob)
approx.:

4.1
4.1
4.1
4.1
4.1
4.1
4.1
4.1
4.1
4.1
4.1

4.1

4.1
4.1.
43
4.1

3.8
3.8

Black
Powder 1.0
Black
Powder 2.0

Total
weight (lb)
(approx.)

DODIC

24.6
24.4
24.6

24.4
24.6
24.6
24.6
24.6
24.6
24.4

24.4

24.5
24.5
24.5
24.5

9.5
9.5

7.4

7.4

C162
CI62
C164

C164
C319
C319
C320

C320
0373

C375

C178
C179
C338
C341

C184
CI85

C139

0183

ROTATING BAND
PROJECTILE BODY

BURSTER CHARGE NOSE FUZE

Figure 3-28. 3-Inch, 50-Caliber, High Explosive Projectile

tile body is threaded at the nose and fitted with a
s,ariable-time, radio-frequency proximity fuze. A self.
destructive feature is incorporated into the Mk 72 Mods 2,4, 6, -8, 10, and 12 nose fuzes, while this self-destructive
feature is omitted in the Mk 72 Mods 3, 5, 7.9. 11. and 13.
An auxiliary detonating fuze (ADF) or a fuze booster. is

installed to supplement the nose fuze (Mk 72). There arc
two projectile bodies used in this series of projectiles - the
Mk 31 and the Mk 33. Both projectile bodies arc explosive
loaded with Composition A-3, and both have a flat and
solid base.

3-20.1.1.2. High Explosive, Infrared (HE-1R). The HE-1R
projectile is designed exclusively for use against hot
airborne targets. This projectile is described above, with the
difference being nose fuzing (infrared) and with all fuzes
having the self-destructive capability incorporated.

3-20.1.1.3. High Explosive, Point Detonating (HE-PD). 
The HE-PD projectile is designed for use against targets that
are vulnerable to impact burst. The thin-walled, hollow
steel projectile (Mk 27) body is threaded at the nose and
fitted with a PDF, supplemented by an ADF. The base
tracer hole is plugged. The projectile body cavity is
explosive loaded with approximately 0.74 pound of TNT.

3-19



Projectile

Common, base detonating
spotting dye

Illuminating, mechanical
time

muminating, mechanical
time/point detonating

White phosphorus (smoke),
mechanical time

White phosphorus (smoke),
point detonating

Target practice (puff),
point detonating

Target practice (puff),
mechanical time

Target practice-nonfrag-
menting, variable time

Chaff dispensing,
mechanical time

Blind loaded and plugged/
tracer

Dummy

Abbreviation

COM

ILLUM

ILLUM

WP w/MTF

WP w/PD
TP-Puff w/
PDF
TP-Puff w/
MTF

VT-NONFRAG

Chaff

BL-P/T

DODIC

D237

D244/D255

D256

D247/D281

D246

D220

D221
D248/D249/
D25 0/D25 1

D286/D287

D267
D252/13263

3-23.1.2. Propelling Charge. The basic configurations of
5-inch, 38-caliber propelling charges in the inventory are as
follows:

Propelling Charge 

Full charge, universal, cork or foam
plug

Full charge, nonflashless, cork or foam
plug

Full charge, flashless, cork or foam
plug

Reduced charge, nonflashless, cork
plug

Clearing charge, flashless, cork or
foam plug

DODIC

D264

D272

D274

D28/

D227/D296/13306

3-24. AMMUNITION/INTERFACE. The 5-inch, 38-caliber
ammunition is used in the following gun mounts:

Mount Type Gun

Mk 24 Single (open) Mk 12
Mk 28 Twin (enclosed) Mk 12 (2)
Mk 30 Single•light (open) Mk 12
Mk 30 Single-heavy (enclosed) Mk 12
Mk 32 Twin (enclosed) Mk 12 (2)
Mk 37 Single (open) Mk 12
Mk 38 Twin (enclosed) Mk 12 (2)

SW030-AA-MMO-010 FIRST REV

This system can be fired at a rate of 15 rounds per minute,
per barrel.

3-25. AMMUNITION CHARACTERISTICS. The 5-inch.
38-caliber ammunition contains great versatility and many
projectile and fuze combinations as shown in table 3-7.

3-25.1. Projectiles. The projectiles used in the 5-inch,
38-caliber ammunition are described in the following
subordinate paragraphs.

3-25.1.1. High Explosive (HE). These general purpose
projectiles (figure 3-36) are used primarily to provide blast
and fragmentation. The projectile cart be fuzed with either
an impact, a time, or a proximity fuze. The proximity-
fuzed projectiles are fitted with fuze liners to permit
interchanging nose fuzes without remote equipment
(ashore, only). In all cases where proximity fuzing is used,
no fuze is used in the base. In addition, those assemblies
designated below as HE-CVT, HE-MT, HE-PD, HE-MT/PD,
HE-IR, and HE-VT do not have base fuzes. The weights of
the projectiles will vary slightly depending upon explosive/
fuze combinations used. The bodies for each of these
projectiles are essentially the same except for the base. The
Mk 35, Mk 47, and Mk 49 have a L5-inch base fuze hole.
whereas the Mk 52 and Mk 56 have a 2.0-inch base fuze
hole. The Mk 5I and Mk 66 projectiles have a solid base.
The bodies for the Mk 56 and Mk 66 are made of a
high-fragmentation steel, whereas the other projectile
bodies are made from a ductile steel with low.
fragmentation characteristics. The .principal variations in
these projectiles are described below.

BASE FUZE HOLE PLUG'
BURSTER CHARGE

/ ROTATING BAND

GAS CHECK' \ CAVITY LINER

PROJECTILE BODY

'NOT REOUIRED FOR MARK 51 OR 66 WITH SOLID BASE

Figure 3-36. 5-Inch, 38-Caliber High Explosive Projectile

3-25.1.1.1. High Explosive. Controlled Variable Time (HE-
CVT). This projectile is available with either a high-
fragmentation steel (obsolescent) (D125) or a conventional
low-Fragmentation steel (D289) body. . The high-

3-23
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Table 3-7. 5-Inch, 38-Caliber Projectile Data

Projectile Fuzz

Type Assembly Body Explosive
Filler Wt (lb) Nose ADF Base

Total
weight (1b) DOD1C
(approx.)

HE-CVT

RE-MT

RE-MT/PD
RE-PD

HE-1R

HE-VT-SD

RE-VT-NSD

HE-VT-SD

H E-VT-NSD

HC

AAC

RAP

TOM

3-24

Mk 56 A-3 7.5 M514A1 Mk52
Mk 66 A-3 7.5 M514A1 M152
Mk 35 A-3 7.5 M514A1 Mk 52
Mk47 A-3 7.5 M514A1 Mk52
Mk49 A-3 7.5 M514A1 Mk52
Mk 51 A-3 7.5 M514A1 Mk52
Mk35 A-3 7.4 Mk 50 Mk$2
)M[47 A-3 7.4 Mk 50 Mk52
Mk49 A-3 7.4 Mk 50 Mk52
Mk 51 A-3 7.4 Mk349 Mk 54 or 379
Mk 66 A-3 7.4 Mk 349 Mk 379

Mk 99/4 Mk 51 A-3 7.4 Mk 403 Mk 379
Mk 35 A-3 or Expl-D 7.4 Mk 29 Mk 43, 52,54, or 379
Mk 47 A-3 or Expl-D 7A Mk 29 Mk 43.52, 54, or 379
Mk49 A-3 or Expi-D 7.4 Mk 29 Mk 43,52.54, or 379
Mk 51 A-3 or Expl-D 7.4 Mk 29 Mk 52, 54, or 379
Mk 52 A-3 or Expl-D 7A Mk 29 Mk 43. 52,54, or 379
Mk 66 A-3 or Expl-D 7.4 Mk 29 Mk 52, 54, or 379

Mk 120/0 Mk 51 A-3 7.4 Mk 29/5.29/3 RFM Mk 379
Mk 35 A-3 7.5 Mk 90 Mk 39 Booster
M3:47 A-3 7.5 Mk 90 Mk 39 Booster
Mk49 A-3 7.5 Mk 90 Mk 39 Booster
Mk 51 A-3 7.5 Mk 90 Mk 39 Booster

Mk 119/0 Mk 51 A-3 7.5 Mk 90/1 Mk 30 Booster
Mk 35 A-3 7.6 Mk 71/12 Mk 30 Booster
Mk47 A-3 7.6 Mk 71/12 Mk 30 Booster
Mk49 A-3 7.6 Mk 71/12 Mk 30 Booster

Mk 94/0 Mk 51 A-3 7.6 Mk 71/12 Mk 30 Booster
Mk 35 A-3 7.6 Mk 71/11 Mk 30 Booster
Mk47 A-3 7.6 Mk 71/11 Mk 30 Booster
Mk49 A-3 7.6 Mk 71/1.1 Mk 30 Booster

Mk 93/0 Mk 51 A-3 7.6 Mk 71/11 ).1k 30 Booster
Mk35 A-3 7.6 Mk 71/6,8.or 10 Mk44
Mk47 A-3 7.6 Mk 71/6.8.or 10 ,Mk44
Mk49 A-3 7.6 Mk 71/6,8.or 10 Mk44
Mk 35 A-3 7.6 Mk 71/5,7. or 9 Mk 44
Mk47 A-3 7.6 Mk 71/5,7. or 9 Mk44
Mk49 A-3 7.6 Mk 71/5. 7.or 9 Mk 44
Mk 35 A-3 or Expl-D 7.7 Mk 29 Mk 44,52.or 54
Mk 49 A-3 or E.xpl-D 7.7 Mk 29 Mk 44.52, or 54
Mk 52 A-3 or Expl-D 7.7 Mk 29 Mk 44.52, or 54
Mk 52 A-3 or Expl-D 7.7 Plug Mk 52
Mk52 A-3 or Expl-D 7.5 Mk61/I Mk44
Mk 52 A-3 or Expl-D 7.5 Mk 61/1 Mk .52
Mk52 A-3 or Expl-D 7.5 Mk 61/1 Mk 54
Mk 35 A-3 or Expl-D 7.5 Mk 50 Mk 44
Mk 49 A-3 or Expl-D 7.5 Hk 349 Mk 52
Mk 52 A-3 or Ex pl-D 7.5 Mk 349 Mk 54
Mk 56 A-3 or Expl-D 7.5 Mk349 Mk 379
Mk 57/0 A-3 3.3 M514A1 Mk52
Mk 57/1 A-3 33 M514A1 Mk52
Mk 57/2 A-3 3.3 Mk 357 -
Mk .57/2 A-3 3.3 Ntk 358
Mk 57/2 A-3 3.3 Mk 359
Mk 32 Expl-D 2.4 -
Mk 38 Expl-D 2.4 -
,Mk 46 , Expl-D 2.4 -

Plug 53.3 D225
Solid 53.3 D225
Plug 533 D289
Plug 53.3 0289
Plug 53.3 D289
Solid 53.3 D289
Plug 54.7 13241
Plug 54.7 D241
Plug 54.7 D241
Solid 54.7 D243
Solid 54.7 D243
Solid 54.7 D292
Plug 54.0 D238
Plug 54.0 D238
Plug - 54.0 D238
Solid 54.0 D245
Plug 54.0 0238
Solid 54.0. D245
Solid 54.0 D245
Plug 55.4 0280
Plug 55.4 0280
Plug 55.4 D280
Solid 55.4 D280
Solid 55.4 D280
Plug 55.1 0226
Plug 55.1 D226
Plug 55.1 D226
Solid 55.1 D226
Plug 55.1 D228
Plug 55.1 D228
Plug 55.1 D228
Solid 55.1 D228
Plug 55.1 D232
Plug 55.1 0232
Plug 55.1 D232
Plug 55.1 D233
Plug 55.1 0233
Plug 55.1 D233
Mk 28, 31 53.3 0235
Mk 28.31 533 D235
Mk 83 533 D235
Mk 83 53.3 0242
Mk 83 .55A 0217
Mk 83 55.1 D217
Mk 83 55.1 D217
Mk 28 55.1 D230
Mk 31 55.1 D230
Mk 83 55.1 D230
- 55.1 D230
- 55.0 0260
- 55.0 D261
- 55.0 D262
- 55.0 _
_ 55.0 -

Mk 20 55.0 D237
Mk 20 55.0 0237
Mk 20 55.0 D237
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Table 3-7. 5-Inch, 38-Caliber Projectile Data-Continued

Projectile

Type

ILLUM

WP

TP-Puff

Assembly Body

VT-NONFRAG-SD

Mk 87/2 Mk 50
- Mk 30
- Mk44
- Mk 50
Mk 87/0 Mk 50
- Mk 30
- Mk44

Mk 50
Mk 87/3 Mk 50

Mk 73/0 Mk 50
- Mk 30
- Mk 44
- Mk 50
Mk 73/1 Mk 50
Mk 74/1 Mk 50
- Mk 30
- Mk 44
- Mk 50
- Mk 50

- Mk 52
Mk 52

Mk 103/0 Mk 52
Mk 104/0 Mk 52
Mk 138/0 Mk 52

Mk 95/0 Mk 51
- Mk 35
- Mk 47

* =

VT-NONFRAG-NSD

Chaff

Mk 49

Mk 31

- Mk 35

- Mk 49

- Mk 51

- Mk 35
- Mk 47
- Mk 49
Mk 135/0 Mk Si
- Mk 52
- Mk 31

- Mk 35

- Mk 49

- Mk 52

Mk 135/1 Mk S1

Mk 78/0 Mk 50
- Mk 44
- Mk 50
- Mk 4.4
- Mk 50

Fuze

Filler Nose ADF Base

Total
weight (Ib)
(approx.)

DODIC

Mk 11
Mk 4 or 11
Mic4 or 11
Mk 4 or 11
Mk 11
Mk 4 or 11
Mk 4orlI
Mk 4 or 11
Mc 11

M5 Canister
MS Canister
MS Canister
M5 Canister
MS Canister
MS Canister
M5 Canister
M5 Canister
M5 Canister
M5 Canister

E
E
E
E
E

NU 2
Mk 2
Mk 2
Mk 2
Mk 2, 3, or 3/1

Mk 2, 3, or 3/1

Mk 2, 3, or 3/1

Mk 2. 3, or 3/1 

Mk 2
Mk 2
Mk 2
Mk 2
Mk 2
Mk 2, 3, or 3/1

Mk 2. 3, or 3/1

Mk 2, 3, or 3/I

Mk 2. 3, or 3/1

Mk 2

Mk 21

'Type A
'Type A
Mk 15
Mk 15

Mk 61/1
Mk 61

Mk 61
Mk 349/0,1
Mk 50 or 349
Mk 50 or 349
Mk 50 or 349
Mk 403

Mk 66/0
Mk 29/3 or 66
Mk 29/3 or 66
Mk 29/3 or 66
Mk 29/3
Mk 349
Mk 50 or 349
Mk 50 or 349
Mk 50 or 349
Mk 61

Mk 29/3.5
Mk 349/0
Mk 349/0
Mk 29/5
Mk 403 /0

Mk 71/12
Mk 71/12
Mk 71/12
Mk 71/12
Mk 71/6,
8,10

Mk 71/6.
8,10

Mk 71/6,
8.10

Mk 71/6,
8,10

Mk 71/11
Mk 71/11
Mk 71/11
Mk 71/11
Mk 71/1 1
Mk 71/5,
7.9

Mk 71/5.
7.9

Mk 71/5,
7,9

Mk 71/5,
7.9

Mk 71/15

Mk 349
Mk 61
Mk 61
Mk 50 or 349
Mk 50 or 349

Mk 384
-
-

-
Mk 384
-

-
-

Mk 384
Mk 413
-

- ")L.
-
-

Mk 384
Mk 384

4; -
-
-
-

Mk 54/2
Mk 54/2
Mk 379/0
Mk 379/0
Mk 379/0

Mk 30 bstr
Mk 30 bstr
Mk 30 bstr
Mk 30 bstr
Mk 44

Mk 44

Mk 44

Mk 44

Mk 30 bstr
Mk 30 bur
Mk 30 bur
Mk 30 bur
Mk 30 bstr
Mk 4-4

Mk 44

Mk 44

Mk 44

Mk 30 bstr

Mk 384
_

-
-

-

Solid
Plug
Plug

Plug
Plug

Plug

Plug

Solid

Plug
Plug
Plug
Solid
Plug
Plug

Plug

Plug

Plug

Solid

54.3
54.3

54.3
54.3
54.3
54.3
54.3
54.3
54.3

54.5
54.5
54,5

54.5
54.5

54.5
54.5
54.5
54.5
54.5

54.5
54.5
54.5
54.5

52.7

54.6
54.6

54.6
54.6
54.6

54.6

54.6

54.6

54.6
54.6
54.6
54.6
54.6
54.5

54.6

54.6

54.6

5 4. 0

$4.6
5.4.6
54.6
54.6
54.6

0244
D24-4
0244
0244
13255
D255
0255
D2.55
D256

0246
D246
0244
13246
D246
D247
D247
D247
D247
D281

D220
D221

D221
0221

D248
13248
D248
D248
D249

D249

D249

13249

13250
0250
D250
D250
D250
D251

D251

13251

0251

D25!

D236
D:36
D286
0287
D297
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Table 3-7. 5-Inch, 38-Caliber Projectile Data—Continued

Projectile Fuze
Total

weight (lb)
(approx.)

DODIC
Type Assembly Body Filler Nose ADF Base

,BL-T/P Mk 31 Inert Dummy — Plug 54.6 D267
— Mk 34 Inert Dummy Plug 54.6 D267

Mk 110/0 Mk 35 Inert Dummy — Plug 54.6 D267
Mk 110/1 Mk 47 Inert Dummy — Plug 54.6 D267
Mk 110/2 Mk 49 inert Dummy — Plug 34.6 D267
Mk 110/3 Mk 51 inert Dummy — Solid 54.6 D267
Mk 110/4 Mk 52 Inert Dummy — Plug 54.6 D267
Mk 110/5 Mk 56 Inert Dummy — Plug 34.6 D257

Dummy Mk 1 D252
Mk 4 02.52
Mk 2 D2L3

fragmentation body projectile was designed primarily for
use against personnel and light surface targets. The HE-CVT
can be used in the antiaircraft role in an emergency;
however, the reliability is lower than variable time or
infrared fuzed projectiles in this mode. The nose of the
projectile body is threaded internally and fitted with a
controlled variable-time, radio-frequency, proximity and
auxiliary detonating fuze. The fuze is separated from the
Composition A-3 explosive load by a cavity liner to permit
fuze replacement without remote equipment. The base of
the projectile is either plugged or solid.

3-25.1.1.2. High Explosive, Mechanical Time (HE-MT) 
This low-fragmentation steel body projectile is designed
primarily for use against airborne targets and secondly
against surface targets that are vulnerable to airburst. The
nose of the projectile body is threaded internally and fitted
with a mechanical time and auxiliary detonating fuze. This
projectile is available with D241 or with/without D243
a cavity liner to separate the fuze from the Composition
A-3 explosive load. The base of the projectile is either
plugged or solid.

3-25.1.1.3. High Explosive, Point Detonating (HE•PD). 
This low-fragmentation steel body, Composition A-3.
explosive-loaded projectile is designed for use against
surface targets vulnerable to an impact burst. The nose of
the projectile body is threaded internally for an auxiliary.
detonating fuze adapter which is fitted with a point•
detonating and auxiliary-detonating fuze, with or without a
cavity liner. The base of the projectile is either plugged or
solid.

3-25.1.1.4. High Explosive, Mechanical Time/Point Deto-
nating (HE-MT/PD). This projectile is similar to the HE-MT

3-26

projectile except that the nose time fuze has z point
detonating backup which causes a self-deitructive action on
surface impact in case of airburst function failure, due to
clock failure or surface impact before expiration of the set
time. An ADF is not to be employed when the projectile
body is configured for short-intrusion fuzes.

3-251.1.5. High Explosive, Point Detonating/Delay (HE. 
PD/D). This projectile is similar to the HE-PD projectile
except that it is configured for direct fit (without an
adapter) of short-intrusion fuzes. The PD/D fuze permits
selection of superquick action on surface impact or delay
after impact to allow target penetration before detonation.

3-25.1.1.6. High Explosive, Infrared (HE-IR). This low-
fragmentation steel body, Composition A-3 explosive•
loaded projectile is designed exclusively for use against
"hot" airborne targets. The nose of the projectile body is
threaded internally and fitted with a variable-time, infrared.
proximity fuze which has an integral auxiliary detonating
fuze. A point detonating feature is also incorporated into
the nose fuze in the event the target is missed. The fuze is
separated from the Composition A-3 explosive load by a
cavity liner to permit fuze replacement without remote
equipment. The base of the projectile is either plugged or
solid.

3-25.1.1.7. High Explosive, Variable Time (HE-VT). This
low-fragmentation steel body projectile is designed for use
against targets that arc vulnerable to airburst. The nose of
the projectile body is threaded internally and fitted with a
variable-time, radio-frequency, proximity fuze, supple-
mented by either a booster or an auxiliary detonating fuze.
A self-destruct capability is incorporated into the nose fuze
of projectiles D226 and D232. Beginning in the mid 1970s.



3-39. AMMUNITION/INTERFACE. The 8-inch, 55-
caliber gun interfaces with the Mk 16 Mod 0 rapid fire,
triple-gun turret.

3-40. AMMUNITION CHARACTERISTICS.

3-40.1. Projectiles. Data for the 8-inch, 55-caliber projec
Wee are given in to le 3-13.

3-40.11. High Capacity, Point Detonating/Dummy Nose 
Plug (HC-PD/DNP). These low-fragmentation, thin-walled,
steel body projectiles (figure 3-66) are designed for use
against unarmored surface targets or shore installations that
are vulnerable to impact burst. The projectile cavity is filled
with Explosive D. HC projectiles are issued with either a
dummy nose plug (D627 and D63I) or with a PDF (1)629
and 1)634) installed. Blast and fragmentation effects are
obtained when this projectile is used with a PDF installed in
the nose, and limited penetration effects are obtained when
this projectile is used with a dummy nose plug installed. All
HC projectiles are issued with ADF's and base fuzes
installed.

Projectile

Table 3-13. 8-Inch,

Explosive

GAS CHECK[

ROTATING BAND

BASE
BASE PLUG

Figure 3-66.

FUZE
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PROJECTILE BODY

BURSTER CHARGE

ADAPTER

NOSE FUZE

8-Inch, 55-Caliber High Capacity Projectile

3-40.1.2. High Explosive, Controlled Variable Tune (HE-
CVT). The projectile (figure 3-67) body is made of ductile
steel having low-fragmentation properties. The- nose and
base of the projectile body are threaded internally and fit-
ted with a CVTF in the nose and a plug in the base. The
nose fuze is separated from the projectile cavity explosive
by a cavity liner which permits fuze replacement without
the use of remote equipment. The VTF provides an airburst

55-Caliber Projectile Data

Type

HC

HC-PD

HE-CVT

COM

AP

BL-P/T2

Assembly1 Body

Mk 24
Mk 25
Mk 24
Mk 25

Mk 24
Mk 25
Mk 24
Mk 25

Mk 24
Mk 25

Mk la
Mk 15
Mk 17

Mk 21
Mk 19

Mk 16
Mk 18
Mk 19
Mk 21
Mk 22
Mk 27

Hier

Expl-D
Expl-D

Expl-D
Expl-D

Expl-D
Expl-D
Expl- D
Expl-D

Expl-D
Expl-D

Expl-D
Expl-D
Expl-D

Expl-D
Expl-D

Inert
Inert
Inert
Inert
Inert
Inert

Wt (lb)

21.3
21.3
21.3
21.3

21.3

21.3
21.3
21.3

21.3
21.3

11.4
11.4
11.4

5.1
3.6

'Mk numbers to be assigned.
'Inert AP projectiles.

Fuze Total

weight (lb)
(approx.)

DODICNose ADF Base

Plug
Plug
Plug
Plug

Mk 29
Mk 29
Mk 29

Mk 29

M314At

M514A1

Mk 54 or 55
Mk 54 or 55
Mk 54 or 53
Mk 54 or 55

Mk 54 or 55
Mk 54 or 55
Ara 54 or 55
Mk 54 or 55

Mk 32
Mk 52

Mk 21/1,3
Mk 21/1,3
Mk 48
Mk 48

Plug or
LP Fuze
Mk 48
hik 48

Plug or
LP Fuze

Mk 19 or 21
Mk 19 or 21
Mk 19 or 21

Mk 21
Mk 21

2.58.8

258.8
258.8
258.8

260.0
260.0

260.0
260.0

260.0
260.0

277.1
277.1
277.1

335.0
260.0

277.1
277.1

277.1
277.1
277.1

D627
D627

0631
D631

D629
D629
0634

0634

D630
D630

D635
0635
D635

D625
0633

D643
06-13
D6-13
D637

D637
D637
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GAS CHECK
ROTATING BAND

PROJECTILE BODY

AWN! /AP%

BASE FUZE HOLE PLUG 
CAVITY LINER

NOSE FUZE

WINDSHIELD

ADF

Figure 3-67. 8-Inch, 55-Caliber Projectile High Explosive
Controlled Variable Time

capability for increased fragmentation effects against sur-

face targets.

340.13. Common (COM). This projectile (figure 3-68) is

designed to penetrate approximately one-third its caliber of

armor. The COM projectile differs from the AP in that it

has no hardened cap and has a larger explosive cavity. The

projectile base is fitted with a BDF with a 0.033-second

delayed-action feature to allow the projectile to penetrate

the target before the fuze functions.to detonate the explo-

sive filler. The projectile body is made of forged steel and

loaded with 11.4 pounds of Explosive D.

GAS CHECK

ROTATING BAND HOOD WINDSHIELD

PROJECTILE BODY

WICk%

Minn

• %. -ma

BASE FUZE

BASE PLUG
BURSTER

CHARGE

SPOTTING DYE

Figure 3-68. 8-Inch, 55-Caliber Common Projectile

340.1.4. Armor Piercing (AP). This projectile (figure

3-69) is designed to penetrate hard targets by utilizing
kinetic energy of impact. Once inside the target, the 0.033-
second delayed-action base fuze functions to detonate the
explosive filler. The projectile body is made of forged steel
and is loaded with 1.9 pounds of Explosive D. The AP pro-
jectile comprises of a body, a windshield, an armoi-piercing
cap, a BDF, and a base plug.

ROTATING BAND NOSE CAP
GAS CHECK V PROJECTILE BODY \

WINDSHIELD

BASE FUZE 
BURSTER CHARt3E SPOTTING DYE

BASE PLUG

Figure 3-69. 8-Inch, 55-Caliber Armor-Piercing Projectile

340.13. Blind Loaded and Plugged/Traced (BL-P/T). This
projectile is used for target practice, ranging, and proving

ground tests. It has a similar tin exterior, shape, weight, and 

balance to correspond with service projectiles. The projec-
tile body is made of steel with an external thread machined
on the nose to receive a nose cap (windshield). This projec-

tile may be requisitioned with or without spotting dye

(blue, green, red, or orange colored) positioned in the void

area under the windshield. The base of the projectile body

'is threaded internally to receive either a base plug or an

internal orange colored tracer.

3402. Propelling Charge. Table 3-14 is a listing of pro-
pelling charge variations that are available, either through
material change, means of manufacturing, method of assem-

bly, or specialized application.

3402.1. Full or Reduced Charge. The propelling chaige

(figure 3-70), full or reduced, consists of a brass cartridge
case which is of a straight taper design. It is .assembled with
Primer Mk 37 (electric) in the full service charge and with
Primer Mk 38 (electric) in the reduced charge. The chaiges

are loaded with approximately 78 pounds of gyro or 84

pounds of NACO propellant in the full service charge and

CARTRIDGE CASE
PRIMER DISTANCE PIECE

/ /
PROPELLANT WAD

(FULL OR REDUCED CHARGE)
CASE PLUG

Figure 3-70. 8-Inch, 55-Caliber Gun Propelling Charge

Assembly
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Table 3-15. 16-Inch, 50-Caliber Projectile Characteristics Data

Projectile Explosive Fuse

Type Assembly' Body Filler Wt (lb) Nose ADF Base
- weight (Ib)

(approx.)
DODIC

HC NA

NA
Mk 13 Expl-D 153.5 Plug Mk S5/0 Mk 48/4 1900 D878Mk 14 ExpI-D 153.5 Plug Mk 55/0 Mk 48/4 1900 D878

HC-S NA

NA
Mk 13 Expl-D 153.5 Plug Inert Mk 21/3 1900 D879Mk 14 Expl-D 153.5 Plug Inert Mk 21/3 1900 D879

HC-ET Mk 145/2 Mk 13 Expl-D 153.S M724/B2 — Mk 48/4 1900 0880

HC-PD Mk 140/0 Mk 13 Expl-D 153.5 Mk 29 Mk 53/0 Mk 48/4 1900 0882

Antipersonnel Mk 144/0 Mk 19
(Mk 13 AID3)

RDX (A-5) 21.0 M724 — — 1900 D875

AP

"
Mk 139/0
NA

Mk 8/6-8 Expl-D 40.5 — — Mk 21/3 2700 D862Mk 8/1-5 Expl-D 40.5 — — Mk 21/3 2700 D872

BL-P/T NA
NA

Mc 9 Inert — Plug — — 2700 D88I

Mk
Mk 18 Inert — Plug — — 2700 D881141/0 Mk 14 Inert — Plug — — 1900 D873

BL-P Mk 15 Mk 13 Inert — Plug — — 1900 0873

1-IC-CVT Mk I43/0 Mk 13 Expl-D 153.5 M732 — Mk 48/4 1900 D877

'NA = Not aasignecL
28 = ETF M724 with added booster assembly.3AID = Altered hem drawing.

vulnerable to airburst. These projectiles are issued with a
CVTF installed in the nose. The base is fzed with a 10-
millisecond delay BDF (MK 48) for backup.

3-45.1.1.4. HC-ET. The HC-ET projectiles (figure 3-73)
are designed for use against unarmored surface targets
vulnerable to airburst. These projectiles are issued with an
ETF M724 with booster installed in the nose. The base is
fitted with a 10-millisecond delay BDF (Mk 48) for backup.

ROTATING BAND

GAS

CHECK

EXPLOSIVE

PROJECTILE BODY

F

‘‘" ,\%\\\ 

ELT SPACER

rifir ///1 . tin c 0.

1(..?(////4dif:

BASE FUZE

BOOSTER, CH-6

SUPPLEMENTARY CHARGE. CH-6

ETF M724 WITH BOOSTER

Figure 3.73. 16-Inch, 50-Caliber High Capacity Electronic
Time Fuzed Projectile

3-45.1.1.5. HC-PD. The HC-PD projectiles are designed for
use against unarmored surface targets vulnerable to impact
burst. They are issued with a PDF and an ADF installed in
the nose. The base is fitted with a 10-millisecond delay
BDF (Mk 48) for backup.

345.1.2. Antipersonnel.

WARNING

Grenades accidently released from a projectile
shall not be handled or moved under any cir-
cumstances. Personnel in the vicinity of
exposed grenades will evacuate the area immed-
iately. Exposed grenades shall be reported to
qualified disposal personnel. A projectile is
extremely hazardous if the base plug is not in
place. A complete grenade (with the bail in the
housing) is extremely hazardous when out of
the projectile. A 1-foot drop (or equivalent
shock) on the yoke of an armed grenade will
actuate the grenade.
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The antipersonnel projectile (figure 3-74) consists of a pro-
jectile body, an expulsion 'charge, a pusher plate, a payload
of 400 individually fuzed grenades, and a base plug. The
projectile is fuzed, and a protective cap is installed at depot
level prior to issue to combatant ship. The base plug is
press-fitted into the base of the projectile body and ,is
secured by six shear pins. The M43A1 grenade is an airburst
rebounding-type munition. Each grenade is comprised of a
housing assembly, a grenade body assembly, a primer, a ru-
ing pin, and two spring-loaded vanes.

SHEAR

PIN 16)

400-GRENADE,
GP, M43.A.1

120 LAYERS OF
20 GRENADES
EACH) SEPARATOR

ROTATING BAND

SHELL BODY PROTECTIVE
CAP

EXPULSION

CHARGE

PUSHER PLATE

FUZE M724

Figure 3-74. 16-Inch, 50-Caliber Antipersonnel Projectile

3-45.12.1. Function. When fired the projectile fuze initi-
ates the expulsion charge, thereby expelling the grenades
from the base of the projectile. The spin of the projectile
disperses the grenades radially from the projectile line-of-
flight. When the grenades are expelled from the projectile,
the vanes open and orient the grenade in the vertical or
near•vertical position. The action of the vane springs and
the force of the air stream, lock the two vanes in the open
position and stabilize the grezhVes. Opening of the vanes
permits the yoke to move to the extended position under
action of the yoke springs. The firing pin, attached to the
yoke spring, retracts from the slide assembly permitting
movement of this assembly and locating the primer in the
an-ned position. Arming of the grenade is delayed by re-
stricting the air flow caused by movement of the slide as-
sembly. Thia delay prevents premature grenade functioning
caused by midair collision immediately after ejection from
the projectile. When the grenade impacts the target surface,
the yoke drives the firing pin into the primer, which fires
the propellant. The propellant gas expels the fragmenting
spheroid with the retaining washer up and away from the
housing, ignites the first fire mixture in the delay deto-
nator. and forces the detonator into the in-line position.
The explosive train ignites the high-explosive cyclotri-
methylenetrinitramine (RDX), causing the grenade sphere
to fragment 4 to 6 feet above the gound.

3-45.13. Armor Piercing (AP). The AP projectile (figure
3-75) is designed to penetrate its caliber of Class A armor
plate and is desigr•.cd to penetrate hard targets by utilizing
kinetic energy of impact. Once inside the target, the
delayed-action base flu function:, to detonate :'...e. ..xplo-
sive filler. The AP projectile is comprised of a body, a
windshield, an AP cap, Brit.:, and a bast plug.

GAS CHECK PROJECTILE BODY WINDSHIELD
ROTATING BAND NOSE CA?

I
BASE FUZE SPOTTING DYE

BASE PLUG
BURSTER CHARGE

Figure 3-75. 16-Inch, 50-Caliber, Armor-Piercing Projectile

3.45.1.4. Blind Loaded and Plugged/Traced (BL-P/T). This
projectile is used for target practice, ranging, and proving
ground tests. It has a similar exterior. shape, weight, and
balance to correspond with service projectiles. The projec-
tile body is made of steel with an external thread machined
on the nose to receive a nose cap (windshield). The projec-
tile may be requisitioned with or without spotting dye
(blue, green, red, or orange colored) positioned in the void
area under the windshield. The base of the projectile body
is threaded internally to receive either a base plug or inter-
nal orange-colored tracer.

3-452. Propelling Charge. The propelling charge is that
component of the complete round that provides the force
to propel the projectile from the gun to the target. This
system is the last of the bag charge gun systems in the
United States Navy. Propelling charge data are given in
table 3-16. The basic configurations are as follows:

3:45.2.1. Full or Reduced Charge. The propelling charge,
full or reduced, (figure 3-76) consists of propellant [stacked
grains (full charge), dumped grains (reduced charge)] con-
tained in silk bags. Primer Mk 15 (combination lock) and
lead foil (decoppering agent) arc issued separately. The
full charges are issued with the wear-reducing jackets at-
tached. A large quantity of propellant is required to
develop the initial projectile velocity required by this gun
system. By dividing the required amount of propellant
into several fabric bats, each of which can be handled by
one person, the gun can be loaded in a relatively brief time.
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Section XI. 16-INCH, 50-CALIBER AMMUNITION

3-43. GENERAL. The 16-inch, 50-caliber triple-turret gun
of the BB 61 class ships are developed to house the largest
United States naval guns. This gun (bag) is the largest of the
separate loading ammunition guns. A complete round of
ammunition consists of a projectile, powder bags, and a
combination lock primer, which are loaded in the gun sepa-
rately. This system has the capability of engaging sea and
ground targets with local or remote control.

3.43.I. Projectiles. The projectiles in the
caliber ammunition inventory arc as follows:

Projectile

High capacity, electronic
time

High capacity, controlled
variable time. .

High capacity, point
detonating

High capacity, base
. detonating

High capacity, special inert
auxiliary detonating

.ntipersonnel
Armor-piercing AP
Blind loaded and plugged/

tracer 13L-PIT
Blind loaded and plugged BL-P

16-inch., 50-

Abbreviation DODIC

D880HC-ET

HC-CVT D877

HC-PD D882

HC-BD D878

HC-S D879
D875
D862/D872

D881

D873

3.43.2. Propelling Charge. The propelling charges in the
16-inch, 50-caliber inventory are as follows:

Propelling Charge 

Full charge, bagged, nonflashless
Full charge, bagged, non flashiess
Reduced charge, bagged, flashless
Reduced charge, bagged, nonflashless

DODIC

D839
D846
D845
D840

3-44. AMMUNITION/INTERFACE. The 16-inch, 50-
caliber gun interfaces with the Mk 7 Mod 0 rapid fire, three-
gun turret. This system has a firing rate of two rounds per
minute per gun.

3-45. AMMUNITION CHARACTERISTICS.

3-451 . Projectiles.
'munition which,
.tical purpose of

used to illuminate

The projectile is
when fired from a
the weapon systeqs
targets at night or

that component of
gun, carries out the
. Projectiles also are
Produce a chemical

or smoke service as needed. Projectiles are classified by
their tactical purpose. Data for the 16-inch, SO-caliber pro-
jectiles are given in table 3-15.

345-1.1. High Capacity (HC). These HC projectiles (figure
3-71) are designed for use against surface targets. They are
used primarily to provide blast and fragmentation, but lim-
ited penetration can be obtained when used with a dummy
nose.plug. The projectile body is made of ductile steel hav-
ing low-fragmentation properties. The nose and base are
threaded internally to accept nose and base fuzing. All
variations of the HC projectile cavities are filled with
Explosive D. The principal variations in these projectiles
are described below.

BASE PLUG

ROTATING BAND
PROJECTILE BODY

ZanIK t TMN 
t "AV 

-

FUZE

NOSE-• ADAPTR

ib.a.

kt%\ ‘111113:111:11:::1
NOSEFUZE

B
GAS CHECK 

BASE FUZE

BURSTER CHARGE

Figure 3-71. 16-Inch, 50-Caliber High Capacity Projectile

3-45.1.1.1. HC. The HC projectiles are designed for use
against unarmored surface targets vulnerable to impact
burst. The projectiles are issued with a dummy nose plug or
a PDF, an ADF, and a 10-millisecond delay BDF (Mk 48).

3-45.1.1.2. HC-S. The HC-Special projectiles are issued
with a dummy nose plug, art inerted ADF, and a 33-milli-
second delay BDF (Mk 21).

3-45.1.1.3. HC-CVT. The HC-CVT projectiles (figure 3-72)
are designed for use against unarmored surface targets

ROTATING BAND

"GAS

CHECK

BASE FUZE

EXPLOSIVE 0

PROJECTILE BODY

FELT SPACER

BOOSTER. CH-6

SUP)-LEMENTARY CHARGE. CH-6

CTVF M732

Figure 3-72. 16-Inch. 50-Caliber High Capacity Controlled
Variable Time Fuzed Projectile
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Table 3-IS. l6-Inch, 50-Caliber Projectile Characteristics Data

Type

HC

-HC-S

Projectile

1 Assembly1

HC-ET

HC-PD

Antipersonnel

AP

BL-P/T

B L-P

HC-CVT

NA

NA

NA

NA

Mk 145/2

Mk 14010

Mk 144/0

Mk 139/0
NA

NA

NA

Mk 141/0

Mk 15

Mk 143/0

Explosive Fuze Total
DODICBody Filler Wt (lb) Nose I ADF

weight ( )
Base (approx.)

Mk 13
Mk 14

Mk 13
Mk 14

Mk 13

Mk 13

Mk 19

(Mk 13 AIDS)

Mk 8/6-8
Mk 8/I.5

Mk 9
Mk 18
Mk 14

Mk 13

Mk 13

Expl-D

Expl-D

Expl-D
Expl-D

Expl-D

ExpI-D

RDX (A-5)

Expl-D
Expl-D

Inert
Inert

Inert

Inert

Expl-D

153.5

153.5

153.5
153.5

153.5

153.5

21.0

40.5

40.5

153.5

Plug

Plug

Plug

Plug

M724/82

Mk 29

M724

Plug
Plug

Plug

Plug

M732

Mk 55/0
Mk 5510

Inert

Inert

Mk 55/0

Mr 484
Mk 48/4

Mk 21/3
Mk 21/3

Mk 48/4

MI 48/4

Mk 21/3
Mk 21/3

Mk 48/4

1900

1900

1900

1900

1900

1900

1900

2700

2700

2700
2700

1900

1900

1900

D878

0878

0879

0879

13880

0882

D875

0862

0872

D88 I

0881
0873

0873

D877

INA = Not assigned.
2B = ETF M724 with added booster assembly.3.AID = Altered Item drawing.

vulnerable to airburst. These projectiles are issued with a
CVTF installed in the nose. The base is fit ed with a 10-
millisecond delay BDF (MK 48) for backup.

3-45.1.1.4. HC-ET. The HC-ET projectiles (figure 3.73)
are designed for use against unarmored surface targets
vulnerable to airburst. These projectiles are issued with an
ETF M724 with booster installed in the nose. The base is
fitted with a 10-millisecond delay BDF (Mk 48) for backup.

ROTATING BAND

GAS
CHECK

EXPLOSIVE

PROJECTILE BODY

FELT SPACER
M4=4 eNM St&Nkk t
iteM 0777 /

4111131,1r e e //2/asai azim sz , • \

BASE FUZE

BOOSTER, CH-6

SUPPLEMENTARY CHARGE, CH-6
ETF M724 WITH BOOSTER

Figure 3-73. 16-Inch, 50-Caliber High Capacity Electronic
Time Fuzed Projectile

3-45.1.1.5. HC-PD. The HC-PD projectiles are designed for
use against unarmored surface targets vulnerable to impact
burst. They are issued with a PDF and an ADF installed in
the nose. The base is fitted with a 10-millisecond delay
BDF (Mk 48) for backup.

345.1.2. Antipersonnel.

WARNING

Grenades accidently released from a projectile
shall not be handled or moved under any cir-
cumstances. Personnel in the vicinity of
exposed grenades will evacuate the area immed-
iately. Exposed grenades shall be reported to
qualified disposal personnel. A projectile is
extremely hazardous if the bast plug is not in
place. A complete grenade (with the ball in the
housing) is extremely hazardous when out of
the projectile. A 1-foot drop (or equivalent
shock) on the yoke of an armed grenade will
actuate the grenade.
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The antipersonnel projectile (figure 3-74) consisu of a pro-
jectile body, an expulsion 'charge, a pusher plate, a payload
of 400 individually fuzed grenades, and a base plug. The
projectile is fuzed, and a protective cap is installed at depot
level prior to issue to combatant ship. The base plug is
press-fitted into the base of the projectile body and .is
secured by six shear pins. The M43A1 grenade is an airburst
rebounding-type munition. Each grenade is comprised of a
housing assembly, a grenade body assembly, a primer, a fir-
ing pin, and two spring-loaded vanes.

SHEAR

PIN 16)

400-GRENADE,
GP, m43..-k i

(20 LAYERS OF
20 GRENADES
EACH) SEPARATOR

ROTATING BAND

SHELL BODY PROTECTIVE
CAP

EXPULSION

CHARGE

PUSHER PLATE

FUZE M724

Figure 3-74. 16-Inch, 50-Caliber Antipersonnel Projectile

3-45.1.2.1. Function. When fired the projectile fuze initi-
ates the expulsion charge, thereby expelling the grenades
from the base of the projectile. The spin of the projectile
disperses the grenades radially from the projectile line-of-
flight. When the grenades are expelled from the projectile,
the vanes open and orient the grenade in the vertical or
near-vertical position. Tne action of the vane springs and
the force of the air stream, lock the two vanes in the open
position and stabilize the greres. Opening of the vanes
permits the yoke to move to the extended position under
action of the yoke springs. Tne firing pin, attached to the
yoke spring, retracts from the slide assembly permitting
movement of this assembly and locating the primer in the
armed position. Arming of the grenade is delayed by re-
stricting the air flow caused by movement of the slide as-
sembly. This delay prevents premature grenade functioning
caused by midair collision immediately after ejection from
the projectile. When the grenade impacts the target surface,
the yoke drives the firing pin into the primer, which fires
the propellant. The propellant gas expels the fragmenting
spheroid with the retaining washer up and away from the
housing, ignites the first fire mixture in the delay deto-
nator. and forces the detonator into the in-line position.
The explosive train ignites the high-explosive cyclotri-
methylenetrinitramine (RDX), causing the grenade sphere
to fragment 4 to 6 feet above the gound.

3-45.13. Armor Piercing (AP). Tice AP projectile (figure
3-75) is designed to penetrate its caliber of Class A armor
plate and is designed to penetrate hard targets by utilizing
kinetic energy of impact. Once inside the target, the
delayed-action base f.;:c ft.nctiun; to detonme ::.e ..xplo-
sive filler. The AP projectile is comprised of a body, a
windshield, an AP cap,:: BDI:, and a base plug.

GAS CHECK PROJECTILE BODY N DSH 1 E LD
ROTATING BAND NOSE CAP f

I
BASE FUZE SPOTTING DYE

BASE PLUG
BURSTER CHARGE

Figure 3-75. 16-Inch, 50-Caliber, Armor-Piercing Projectile

3-45.1.4. Blind Loaded and Plugged/Traced (BL-P/T). This
projectile is used for target practice, ranging, and proving
ground tests. It has a similar exterior, shape, weight, and
balance to correspond with service projectiles. The projec-
tile body is made of steel with an external thread machined
on the nose to receive a nose cap (windshield). The projec-
tile may be requisitioned with or without spotting dye
(blue, green, red, or orange colored) positioned in the void
area under the windshield. The base of the projectile body
is threaded internally to receive either a base plug or inter-
nal orange-colored tracer.

345.2. Propelling Charge. The propelling charge is that
component of the complete round that provides the force
to propel the projectile from the gun to the target. This
system is the last of the bag charge gun systems in the
United States Navy. Propelling charge data are given in
table 3-16. The basic configurations are as follows:

3:45.2.1. Full or Reduced Charge. Tne propelling charge,
full or reduced, (figure 3.76) consists of propellant [stacked
grains (full charge), dumped grains (reduced charge)] con-
tained in silk bags. Primer Mk 15 (combination lock) and
lead foil (decoppering agent) are issued separately. The
full charges are issued with the wear-reducing jackets at-
tached. A large quantity of propellant is required to
develop the initial projectile velocity required by this gun
system. By dividing the required amount of propellant
into several fabric baes, each of which can be handled by
one person, the gun can be loaded in a relatively brief time.

•
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Table 3-16. 16-Inch. 50-Caliber Propelling Charge Data

Type

Propellant Ignition

Type Weight

Full charge,
bagged,
nonflashless

SPD 660 lb

Black powder
(grams per section)

330

WARNING

Number of
sections

per charge

6

Primer
(lock)

Mk 15

DOD1C

The D846 propelling charge is authorized for use only with the 1900-pound projectile.A mismatch, the D846 propelling charge with the 2700-pound projectile, will result inan increase in barrel pressure, more than service but less than proof pressure. A decreasein muzzle velocity (2,434 feet per second) will also result.

Full charge,

D839

bagged,
nortashless

Reduced charge.
bagged,
flashless

Reduced charge,
bagged.
nonflashless

SPD

SPCG

SPAN

600 lb

315 lb

315 lb

350

350

350

6

6

6

f

NO: 15

Mk 15

Mk 15

D846

D845

D840

...,Is1111111111 u111 1111INumigianmuni
"MO. S - .1.1.0 .101.•

IGNITION PAD

HANDLING STRAP

POWDER GRAINS

Figure 3-76. Bag Ammunition for a 16-Inch Gun

Each bag is made of silk (because silk will burn withoutleaving a smoldering ash), has silk straps for handling. silk
lacing to cinch it up, and red-dye quilted silk pockets atone end which contain coarse black powder that serves asthe igniter in the propellant train. The bags arc kept in air-
tight steel tanks until just before use. Tne combinationprimer is loaded manually into a firing block in the gunbreech plug.

3-45.2-2. Lead Foil. Between 1942 and 1945 alf smoke-
less powder bag charges were assembled with lead foil
(decoppering agent) packaged inside the powder bag.
However, as the result of handling casualties, after 1 June
1945 the lead foil was a separate unit of issue with the
lead foil placed inside a silk bag envelope and packaeed ina 5-inch, 51-caliber tank. All previously loaded bae chargeswere reworked and the lead foil removed from the bag.
charge. When the gun is loaded, the lead foil should be
removed from the envelope and loaded into the gun
chamber with the powder bags, positioned with the first or
second section toward the base of the projectile. Lead foil
dues, however, decrease the effectiveness of the liashless
aspect of the flashless propelline charee. If the liashless
aspect is required, then the use of a decoppering agent isleft to the discretion of the fleet. The suggested usagefor a 16-inch, 50-caliber charge is as follows:

Weight of lead foil per envelope
Number of envelopes per charge
Number of envelopes per lank

 '00 grams

100

3-45.2.3. Wear-Reducine Jackets. All 16-inch 50-caliberfull charge sections areTirte71 with a polyurethane wear-

3-51



SW)30-AA-MMO-010 FIRST REV

reducing jacket. These jackets consist of a 15-inch-wide,
45-inch-long, and 0.156-inch-thick sheet of polyurethane
wrapped around the outside of each bag charge section. An
acrylic, viscose rayon cloth loop is sewn along the length of
the polyurethane on both sides. This loop encloses a silk
tie cord which is used to secure the jacket to the bag charge
section. The purpose of these jackets is to reduce gun bar-
rel errosion thus extending the service life of the barrel.

346. PACKING. The ammunition is handled and shipped
in accordance with OP 4 and OP 5. The ammunition is
painted, marked, and lettered in accordance with WS
18782; and an ammunition data card (MIL-STD-1167) is
placed in each container. Separate components, such as
some nose fuzei and primers for bag gun loads, are shipped
individually in hermetically sealed cans. The following pal-
letizing requirements apply:

Projectile 

AP — MIL-STD-1323/145
HC MIL-STD-1323/149A

Propelling Charge

Full — MIL-STD-1323/150
Reduced — MIL-STD-1323/151

3-47. BALLISTIC DATA. The ballistic data for the 16-
inch, 50-caliber projectiles are as follows:

3-47.1. Muzzle Velocity. The average muzzle velocities are
as follows:

Projectile Propelling Charge Muzzle Velocity

AP Full-service 2500 feet per second
HC Full-service 2690 feet per second

347.2. Range. The maximum ranges arc as follows:

Projectile Propelling Charge Range

AP Full-service 40,185 yards
HC Full-service 41,622 yards
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ORDNANCE AND EXPLOSIVE WASTE
CHEMICAL SURETY MATERIALS

ARCHIVES SEARCH REPORT
FOR

YUMA AUXILIARY FIELDS NOS. 1, 3, & 4

YUMA COUNTY, AZ

DERP-FUDS SITE NOS. J09AZ074000, J09AZ074200, & J09AZ074300

1.0 Introduction

1.1 Authority

In 1980, Congress enacted the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) 42 USC 9601 et seq. ordnance and
Explosive Wastes (OEW) are included in the CERCLA definition of pollutants and
contaminants that require a remedial response.
In 1983, the Environmental Restoration Defense Account (ERDA) was
established by Public Law 98-212. This Congressionally directed fund was to be
used for environmental restoration at Department of Defense (DOD) active
installations and formerly used properties. The DOD designated the Army as the
sole manager for environmental restoration at closed installations and formerly
used properties. The Secretary of the Army assigned this mission to the Corps
of Engineers (USACE) in 1984.

The 1986 Superfund Amendments and Reauthorization Act (SARA) amended certain
aspects of CERCLA, some of which directly related to OEW contamination. Chapter
160 of the SARA established the Defense Environmental Restoration Program
(DERP). One of the goals specified for the DERP is "correction of
environmental damage (such as detection and disposal of unexploded ordnance)
which creates an imminent and substantial endangerment to the public health or
welfare or to the environment.

The DERP requires that a CERCLA response action be undertaken whenever such "immine
and substantial endangerment" is found at:

A. A facility or site that is owned by, leased to, or otherwise possessed by
the United Stated and under the jurisdiction of the Secretary of Defense.

B. A facility or site that was under the jurisdiction of the Secretary of
Defense and owned by, leased to, or otherwise possessed by the United States a
the time of actions leading to contamination.

C. A vessel owned or operated by the Department of Defense.

The National Contingency Plan (NCP) was established by the Clean Water Act
of 1972. The NCP has been revised and broadened several times since then. Its
purpose is to provide the organizational structure and procedures for remedial
actions to be taken in response to the presence of hazardous substances,
pollutants, and contaminants at a site. Section 105 of the 1980 CERCLA states
that the NCP shall apply to all response actions taken as a result of CERCLA
requirements.

The March 1990 National oil and Hazardous Substances Pollution Contingency
Plan given in 40 CFR part 300 is the latest version of the NCP. Paragraph
300.120 states that "DOD will be the removal response authority with
respect to incidents involving DOD military weapons and munitions under the
jurisdiction, custody, and control of DOD."

On April 5, 1990, U.S. Army Engineer Division, Huntsville (USAEDH).was
designated as the USACE Mandatory Center of Expertise (MCX) and Design Center
for ordnance and Explosive Waste (OEW). As the MCX and Design Center for OEW,
USAEDH is responsible for the design and successful implementation of all
Department of the Army OEW remediations required by CERCLA. USAEDH also designs
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and implements OEW remediation programs for other branches of the Department of
Defense when requested. In cooperation with the Huntsville Division, the U.S.
Army Corps of Engineers St. Louis District has been assigned the task of
preparing Archives Search Reports (ASR) for those Formerly Used Defense Sites
(FUDS) suspected of chemical warfare materials (CWM) contamination.

1.2 Subject 

The Yuma Auxiliary Fields Nos. 1, 3, & 4 are located in Yuma County,
Arizona. During World War II they were used as pilot training fields in support
of the mission of the Yuma Army Air Field (YAAF), originally known as "Fly
Field". The field was held under lease from the Department of the Interior
by Yuma County, Arizona, until the lease was suspended in June 1942, when the
War Department was granted complete management and control of the airport. The
auxiliary field facilities were developed late in 1942. Today, the U. S. Marine
Corps Air Station and the Yuma International Airport occupy properties which
were once the main base for YAAF. See Map M-1.

1.2 Purpose

This Archives Search Report compiles information obtained through historical
research at various archives and records-holding facilities, interviews with
persons associated with the site or its operations, and personal visits to the
site. All efforts were directed toward determining the possible use or disposal
of chemical warfare materials on the site. Particular emphasis was placed on
establishing the chemical (agent), type of munitions or container, quantities,
and area of disposal. Information obtained during this process was used in
developing recommendations for further actions at the site.

1.4 Scope

The investigation centered on three auxiliary airfields, each composed of
two runways, a taxiway, parking apron, and ancillary facilities such as an
operations building and latrine(s). Each site is comprised of land tracts in a
square configuration of 640 acres, approximately a one square mile section.

This reports presents the history of the combined sites, description and
characterization of the immediate surrounding area, real estate ownership
information, findings of visual field surveys, and OEW (CWM) site analysis,
including an evaluation of potential ordnance contamination.

2.0 Previous Site Investigations

Preliminary assessments of these three auxiliary fields were conducted by
the Nasland Engineering Company (3359 "A" Chicago Avenue, Riverside
California 92507). Findings of Determination of Eligibility (INPR) dated 2
March 1992, for Auxiliary Field No. 1 and 23 December 1991, for Auxiliary Fields
Nos. 3 and 4 were previously prepared and forwarded by the Commander, U. S. Army
Corps of Engineers, South Pacific Division. At that time all sites were
determined to be formerly used by the DOD and were eligible for the Defense
Environmental Restoration Program - Formerly Used Defense Sites (DERP-FUDS).
However, since no evidence was found of unsafe debris, hazardous or toxic waste,
or unexploded ordnance, no projects were proposed at any of these three sites.
(Appendix C-1)

3.0 Site and Site Area Description

3.1 Location

The sites were developed as auxiliary airfields for the U. S. Army Air
Forces World War II era pilot training program at Yuma Army Air Field. The YAAF
and all auxiliary fields are within Yuma County., Arizona. Yuma Auxiliary
Field No. 1 is located approximately 12 miles southeast of the Yuma business
district, partially in Sections 7, 8, 17 and 18, Township 9 South (T. 9S), Range
21 West (R. 21W). The site is also about six-to-seven miles due east of the
Marine Corps Air Station (See MAPS M-2 and M-3). Interstate Highway 8 passes
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immediately north of the boundary and Fortuna Road bisects this FUDS.

Yuma Auxiliary Field No. 3 is located approximately 10 miles south of Yuma.
It is partially within Sections 10 and 15 of Township 10 South (T. 10S), Range
23 West (R. 23W). The east boundary is Avenue 2E, the west boundary
Avenue 1E, and 18th St passes through the northern 1/4 sector of the site (See
MAP M4).

Yuma Auxiliary Field No. 4 is located approximately 14 miles southwest
of Yuma, completely within Section 35 of Township 10 South (T. 10S),
Range 24 West (R. 24W). County roads are available along section lines, which
if assigned would be 21st and 22nd Streets on the north and south, respectively,
and Avenue D and E on the east and west, respectively (See MAP M-5).

3.2 Past Uses 

3.2.1. General 

Prior to the time the auxiliary fields and ancillary facilities were developed
to support Army Air Corps missions at YAAF, the properties were open,
undeveloped desert land.
Appendices D and H present Historical Photographs and Historical
Maps/Drawings, respectively.

3.2.2. Yuma Auxiliary Field No. 1 - Interpretation of Aerial Photographs 

A. Photo analysis and land use interpretation was performed at this site
with the use of aerial photography from January, 1962, April, 1980, and March,
1992. The approximate negative scale of the photography is as follows:

January, 1962 1' = 2000'
April, 1980 1" = 3250'
March, 1992 1" = 1800'

The Fortuna, Az. USGS quadrangle sheet served as the reference for the
photography.

B. The Photography obtained from 1962 indicates the primary use of the land
around the abandoned auxiliary airfield site is rural. Subsequent photography
from 1980 and 1992 indicate a gradual change in land use from rural to single
family residential and camping. The 1980 photography shows residential
development near, but not on, the abandoned auxiliary air field. The 1992
photography indicates residential development on the eastern half to the air
field. No chemical warfare material storage or disposal could be determined
from the photography.

AUXILIARY FIELD NO.1 YUMA, AZ 

3.2.3. Yuma Auxiliary Field No. 1 - Map Analysis 

Maps of the site include USGS quadrangle maps from 1979, enlargements of
orthophoto maps from 1976 and 1984 and photo enlargements from 1967. The 1979
quadrangle map indicates the primary use of the land as rural with minimal
development other than the abandoned airfield. The 1967 photo enlargements
indicate no significant development other than the abandoned airfield. The 1976
orhtophoto map indicates the primary land use to be rural within the site. The
1984 orhtophoto map indicates significant residential development on and around
the abandoned air field. The mapping indicates the site was originally
developed for the airfield, and no other land use change took place during or
after the airfield was active until residential development in the 1970's.

3.2.4. Yuma Auxiliary Field No. 3 - Interpretation of Aerial Photography

A. Photo analysis and land use interpretation was performed at the site with
the use of aerial photography from June, 1963, November, 1966, and February,
1992. The approximate negative scale of the photography is as follows:
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June, 1963 1" = 1980'
November, 1966 1" = 1600'
February, 1992 I" = 1800'

The Yuma SE, Az. USGS quadrangle sheet served as a reference for the
photography.

B. The photography obtained from 1963 indicates the primary uses of the
site are agriculture north of the airfield, the abandoned airfield, and rural
south of the airfield. 1966 and 1992 photography indicates no major change in
land use from earlier photography. The airfield is gradually being removed
and the land is being increasingly used for agricultural purposes. No
chemical warfare material storage or disposal could be determined from the maps.

3.2.5. Yuma Auxiliary Field No. 3 - Map Analysis 

Maps of the site include USGS quadrangle maps from 1965, enlargements of
orthophoto maps from 1976 and 1984 and photo enlargements from 1953 and 1967.
The 1965 quadrangle map indicates the primary use of the land as rural and the
abandoned airfield. The 1953 and 1967 photo enlargements indicate gradual land
use change from rural to agriculture around the perimeter and on the abandoned
airfield. The 1953 aerial photographs definitely indicate the surface had been
removed and the northern corner been plowed in preparation for agricultural
use. The 1976 and 1984 orhtophoto maps indicate increasing agricultural use of
the abandoned airfield property. The mapping indicates the site was originally
developed for the airfield and no other land use change took place during or
after the air field was active until agriculture in the 1970's. No chemical
warfare material storage or disposal could be determined from the maps.

AUXILIARY FIELD NO.3 YUMA, AZ

3.2.6. Yuma Auxiliary Field No. 4 - Interpretation of Aerial Photography

A. Photo analysis and land use interpretation was performed at the site with
the use of aerial photography from June, 1963, April 1980, and February, 1992.
The approximate negative scale of the photography is as follows:

June, 1963 1" . 2100'
April, 1980 1" = 3200'
February, 1992 1" = 1800'

The Somerton, Az. USGS quadrangle sheet served as a reference for the
photography.

B. The photography obtained from 1963 indicates the primary uses of the site
are rural and abandoned airfield. The 1980 and 1992 photography indicates no
major change in the land use from earlier photography. No chemical warfare
material storage or disposal could be determined from the photography.

3.2.7. Yuma Auxiliary Field No. 4 - Map Analysis 

Maps of the site include USGS quadrangle maps from 1965, enlargements of
orthophoto maps from 1976 and 1984, and photo enlargements from 1953 and 1967.
The maps and photo enlargements all indicate no change in land use from rural
and air field. No chemical warfare material storage or disposal could be
determined from the maps.

3.3 Current Uses of Site

The 640 acres that comprised the former Yuma Auxiliary Field No. 1 are
currently under numerous ownerships. The western half remains undeveloped
desert, however, the eastern half now is subdivided with over 750 ownerships.
Shopping centers, recreation vehicle parks, and a number of commercial
businesses also are present on or immediately adjacent to the site. The
remnants of the airfield runways exist on the western segment. The pavement
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surface has either been removed and the base materials left on the surface; or
the pavement just eroded with time.

According to the most recent real estate records there are 13 current owners
of the 640 acres that comprised Yuma Auxiliary Field No. 3. The tracts
of land are almost exclusively used for agricultural purposes, primarily citrus
groves.

The majority of the 640 acres upon which Yuma Auxiliary Field No. 4
remains opened, undeveloped land: DOD airfield improvements (cracked and aged
runways and a taxiway) remain in place. The site was withdrawn from public
domain by the Department of the Interior, Bureau of Reclamation on 1 November
1987; however, the f r western runway is an active landing strip under control
of the Yuma County Airport Authority. The runway serves as a reliever/training
airfield for small aircraft directed away from the Marine Corps Air Station and
Yuma International Airport. The reliever airfield is enclosed with a fence to
prevent vandalism and unauthorized use. Selected present site photos are
presented in Appendix G.

AUXILIARY FIELD NO.4 YUMA, AZ 

3.4 Demographics of the Area

3.4.1. Yuma Auxiliary Field No. 1 

A. Center of activity: A residential development of approximately
700 units has been constructed to the south of Hwy. 8 and six miles east of the
former YAAF. The development initially was a mobile home subdivision. More
recently, the south end of the subdivision overlooking Fortuna Wash, has been
construction with large, more-traditional homes. on the north side of the

highway is a recreational-vehicle park. Arizona Western College, two miles
northwest of the site, is primarily a commuter college with an enrollment of
approximately 7000 students. The three dorms on campus house 400 students. The
MARINE CORPS AIR STATION is a significant regional activity center.

B. Population density: The population of Yuma County (based on 1990
census figures) and the city of Fortuna Foothills which is located near the
former YAAF are shown below. The population density for the city of Fortuna
Foothill is 163.6/ sq. mi.

Yuma County   112,858
Fortuna Foothills (Unincorporated) ... 7,737
City of Yuma   56,643

C. Types of business: A strip mall along the south frontage road of
Hwy. 8, two miles east of the site, and several other individual structures are
the commercial facilities for the mobile home subdivision and surrounding
residential area. They include a bank, a clothing store, a grocery store,
fast-food shop, and automobile parts outlet. A shopping area has developed on a
portion of the former the airfield site.

D. Type of industry: See C. above.

E. Economic development in the area: Agriculture plays an important role
in the area economy. Plants which are harvested include oranges,
grapefruits, lemons, lettuce, dates, alfalfa, etc. and pen-fed cattle are
raised. The Marine Corps Air Station also is a leading contributor to the
development and economic growth. The city of Yuma has a full-service hospital
facility.

F. Development in the area: The site lies just off
Interstate route 8, two miles southeast of Arizona Western College and one mile
west of the city of Fortuna Foothills. Presently approximately one half of the
site has been transformed into a residential and shopping area with potential
for future growth.
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3.4.2. Yuma Auxiliary Field No. 3

A. Center of activity: ARIZONA WESTERN COLLEGE and MARINE CORPS AIR
STATION.

B. Population density: The population of Yuma County (based on 1990

census figures) near the former Yuma Auxiliary Air Field No. 3 is shown below.
The population density for the County of Yuma is 20.3/ sq. mi.

Yuma County 112,858

C. Types of business: No business development.

D. Type of industry: See C. above.

E. Economic development in the area: Agriculture plays an important
role in the area economy, see above, and pen-fed cattle are raised. The Marine
Corps Air Station also is a leading contributor to the area development and
economic growth. The city of Yuma has a full-service hospital facility.

F. Development in the area: The site lies just south of the present

MCAS. Presently, the site is being used for agricultural purposes. Seventy
Five percent is under cultivation and the remainder is used as an orchard.

3.4.3. Yuma Auxiliary Field No. 4

A. Center of activity: The former airfield belongs to the Yuma

County Airport Authority and has been renamed Rolle Airfield.

B. Population density: The population of Yuma County (based on 1990

census figures) and the city of Somerton, which is located near the former Yuma
Auxiliary Air Field No.4, are shown below. The population density for the city
of Somerton is 4316/ sq. mi.

Yuma County  112,858 City of
Somerton  5,395

C. Types of business: Shopping area in town; no businesses in the

immediate vicinity of the site.

D. Type of industry: See B. and C. above.

E. Economic development in the area: Agriculture and pen-fed cattle

raising play an important role in the area economy (see paragraph 3.4.1. for
crop description). The Marine Corps Air Station also is a leading contributor
to the regional development and economic growth. The city of Yuma has a
fullservice hospital facility.

F. Development in the area: The site lies just south of the city of
Somerton. Presently, a portion of the site has been developed into a private

airfield.

Go Back to the Table of Contents Page. 
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4.0 Physical Characteristics of the Site

4.1 Geology/Physiography

The Yuma, Arizona area is characterized geologically by low, northwest-
trending mountains that are separated by much more extensive desert
plains. Through these plains are cut the present valleys of the Colorado and
Gila Rivers. There are seven major types of geomorphic features in the Yuma,
Arizona are a: mountains and hills, dissected old river deposits, dissected
piedmont slopes, undissected piedmont slopes, river terraces and mesas, sand
dunes, and river valleys.

The river terraces and mesas are remnants of an extensive former valley and
delta plain of the Colorado River and its major tributary, the Gila River. The
surfaces of the terraces and mesas generally lie about 60 to 80 feet above the
present river valleys, but in the extreme western part of the area the terrace
surfaces slope west or southwest toward the axis of the Salton Trough and at
gradients steeper than those of the river valleys. Yuma Mesa represents the
principal river terrace in the area. (Olmsted and others, 1973)

As a result of the entrenchment of the Colorado and Gila Rivers, the Wellton
Mesa is 60 to 70 feet and the Yuma Mesa is 70 to 80 feet above the adjacent
Wellton-Mohawk and South Gila Valleys. Extensive river terraces at similar
elevations occur farther upstream on both the Colorado and the Gila Rivers_
(Metzger and others, 1973)

The Colorado and Gila Rivers have dominated the geologic history of the
area. Faulting and volcanism are known to have begun in the Mesozoic Era.
Sedimentation in the Colorado and Gila Rivers Valleys was probably greatest
during the Pleistocene Epoch. It was during this epoch that the mountains of
Colorado, Utah, and Wyoming had large alpine glaciers, whose melting brought
great quantities of outwash. During this same epoch, the precipitation was
several times that of the present. This precipitation caused extensive erosion.
The Colorado and Gila Rivers have transported into this area alluvium derived

from erosion in seven states. This sediment has filled the deep trough of the
Gulf of California.

At the end of the Pleistocene Epoch the flow of the Gila River decreased.
The stream gradually eroded a deeper channel into the earlier sedimentary
deposits and shifted northward, forming the present flood plain and valley of
the Gila River. The Gila River has very little fall, and the channel is not
firmly established. As a result, the River has meandered a great deal during
the various floods. In 1941 it changed its course in many places and deposited
silt and sand. The Gila River, which drains the southern half of Arizona,
presently joins the Colorado River just a few miles east of Yuma. Concurrently
with the valley development of the Gila River flood plain areas, known locally
as the Wellton-Mohawk Valley and the Gila Valley, the Colorado River
was incising the Yuma Mesa to form the present Yuma Valley. The Colorado
River formed the three terraces of the Yuma Mesa, and the Gila River formed
the terraces known as the Wellton-Mohawk, Dateland, and Aztec Mesas_ The
ancestral Colorado River delta, now a terrace between the Yuma Mesa and the
Yuma Valley and between the Yuma Mesa and the Gila River flood plain, is for the
most part rough, steep, and highly dissected from the city of Yuma to east of
Wellton.

4.2 Soils 

The Yuma Auxiliary Field Nos. 1 and 3 are underlain by deep,
somewhat excessively drained, nearly level to rolling soil that is on terraces,
alluvial fans, and sand dunes. It is formed in mixed, sandy, windblown
material. Typically, this soil is light brown sand to a depth of 60 inches or
more. Vertical permeabilities of these sands are very high, 6-20 inches per
hour. Furthermore, available water capacity is low. Surface runoff is very
slow. The hazard of soil erosion is high.
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Near-surface site soils consist of light brown to dark brown sands and silty
sands. These sands are poorly graded damp loose, and predominately finegrained.
Small calcareous concretions are present in some strata. A detailed soil
profile of the near-surface site soils is shown in table 4-1.

TABLE 4-1

Soil Profile of St. Louis County
DEPTH (FT) SOIL DESCRIPTION PERCENTAGE PASSING

SIEVE NUMBER
LIQUID
LIMIT

PLA,
II`

#4 #40 #200
0 - 0.5 light brown sand, dark

brown moist; single
grain; moderately

alkaline
(SM)

100 50-70 5-25

0.5-5.0 Light brown sand, dark
brown moist; single
grain; moderately

alkaline
(SM)

100 50-70 5-25

SOURCE: SCS SOIL SURVEY OF YUMA-WELLTON AREA; PARTS OF YUMA COUNTY, ARIZ
IMPERIAL COUNTY, ARIZONA.

In addition, these soils shrink-swell potentials are low. Also, these soils
are
highly corrosive to uncoated steel.

The Yuma Auxiliary Field No. 4 is underlain by deep, somewhat
excessively sively drained soil that is on the old terrace of the Colorado
River. It formed in mixed sandy alluvium.
Typically, the surface layer is light brown sand about 5 inches thick. The
underlying material to a depth of 60 inches or more is light brown and pink sand
and contains few to many soft lime masses. In some places the surface layer is
loamy sand. Vertical permeabilities of these sands are very high, 620 inches
per hour. Furthermore, available water capacity is low to moderate. Surface
runoff is very slow. The hazard of soil erosion is high. Depth to the calcic
horizon ranges from 14 to 30 inches. Texture throughout the profile is sand or
loamy sand. A detailed soil profile of the near-surface site soils is shown in
table 4-2. In addition, these soils shrink-swell potentials are low. Also,
these soils are highly corrosive to uncoated steel.

TABLE 4-2

NEAR-SURFACE SOIL PROFILE

DEPTH
(FT)

SOIL DESCRIPTION PERCENTAGE PASSING SIEVE
NUMBER

LIQUID
LIMIT

PLASTICITY
INDEX

#4 #40 #200
0 - 0.5 light brown sand, dark

brown moist; single
grain; moderately

alkaline

100 50-70 15-25 NP
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0.5 - 2.0 light brown sand, dark
brown moist; single
grain; moderately

alkaline
(SM)

100 50-70 15-25 NP

2.0 - 4.0 light brown sand, dark
brown moist; single
grain; moderately

alkaline
(SM)

100 50-70 15-25 NP

4.0 - 6.0 Light brown sand, dark
brown moist; single
grain; moderately

alkaline
(SM)

100 50-70 15-25 NP

SOURCE: SCS SOIL SURVEY OF YUMA-WELLTON AREA;
PARTS OF YUMA COUNTY, ARIZONA, AND IMPERIAL COUNTY, ARIZONA.

4.3 Hydrology 

4.3.1 Surface Water

Yuma Auxiliary Field No. 1 is located 4.5 miles south of the Gila River and
7.7 miles southeast of the confluence of the Gila and the Colorado Rivers.
Yuma Auxiliary Field
No. 3 is located 11.4 miles south of the Colorado River and 11 miles
southsouth-west of the confluence of the Gila and the Colorado Rivers. Yuma
Auxiliary Field No. 4 is located 14.4 miles south of the Colorado River
and 15.9 miles southwest of the confluence of the Gila and the Colorado Rivers.

A recording gage is located on the Colorado River, 1,800 ft downstream from
the 4th Avenue highway bridge at Yuma, 5 miles downstream from the Gila River
and 7 miles upstream from the boundary between California and Mexico. The total
drainage area upstream of the gage is approximately 242,900 square miles. The
highest recorded stage, observed from the years 1878 through 1993, was 136.34 ft
NGVD on 22 January 1916. Since 1935, flow has been regulated at Hoover Dam and
other points upstream of the gage.

Local drainage ditches are not necessary to drain runoff, because of the
soil type (sand) present on the auxiliary sites. Yuma Auxiliary Field No. 1
is located 2.1 miles west of the Fortuna Wash. This wash is dry most of the
time. Yuma Auxiliary Field No. 3 is immediately south of an irrigation
system for the agricultural area. Yuma Auxiliary Field No 4 is located
1.5 miles east of the East Main Canal irrigation system.

4.3.2  Ground Water

In the Yuma area, ground water is pumped mainly for the drainage of
waterlogged land and for irrigation. In 1975 about 255,000 acre-ft of ground
water was withdrawn, of which about 158,000 acre-ft was pumped for drainage.
For 1915-75, about 4,568,000 acre-ft was withdrawn, of which 2,387,000 acre-ft
was pumped for drainage. Changes in ground-water levels in these areas reflect
changes in the amount of applied irrigation water and (or) changes in the
pumping regimen for drainage purposes. Surface water is used for nearly all
irrigation in South Gila Valley, on the northwestern part of the Yuma Mesa, and
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in Yuma Valley.

The main waterbearing strata beneath South Gila Valley, Yuma Mesa, and Yuma
Valley -the most developed parts of the area -are the sedimentary deposits,
which are thought to be hydraulically connected and to form a single aquifer.
Olmsted and others divided the aquifer into three zones. In descending order
the zones are the upper fine-grained zone, the coarse-gravel zone, and the wedge
zone. Most wells in the area withdraw water form one or more of the zones.

The upper fine-grained zone is composed mostly of sand and silt. The zone is
about 100 ft thick in the valley areas and 180 ft thick beneath Yuma Mesa. Most
ground-water recharge and discharge take place through this zone. The
coarse-gravel zone is the principal production zone in the aquifer in the Yuma
area and consists of gravel deposited by the Colorado and Gila Rivers. it ranges
in thickness from 0 to more than 100 ft. The top of the zone is about 100 ft
below the land surface in the valley areas and about 170 to 180 ft below the
land surface on Yuma Mesa. The wedge zone consists of clay to gravel, and,
generally, the fine-grained materials are more abundant with depth. The zone
wedges out beneath the coarse-gravel zone against the Gila and Laguna Mountains
to the northeast and against bedrock around Yuma. (Wilkens, 1975)

In the southeastern part of the Yuma area, the Algodones fault forms a
partial to nearly complete barrier to ground-water movement. The direction of
groundwater movement at the Yuma Auxiliary Field No. 1 is northeast which is
away from the Algodones fault. The depth to water below land surface for the
site in 1975 was approximately 100 to 150 feet. (Wilkens, 1975)

4.4 Weather

The climate is characterized by moderate temperatures in winter and by hot,
dry weather in summer. Precipitation is sporadic, and occurs mainly in the
period of July to December.

APPENDIX C.2 gives data on temperature, precipitation and wind, as recorded
at the Marine Corps Air Station, at Yuma, Arizona, based on observations from
1948 through 1992. The Marine Corps Air Station is located 11.4 miles northeast
of Auxiliary Field No. 4, 6.5 miles north of Auxiliary Field No. 3, and 9.1
miles west of Auxiliary Field No. 1.

4.5 Ecology

The following information on FUDS located in the vicinity of Yuma, Arizona
was furnished by the Arizona Game and Fish Department and is considered adequate
for this report. It has not yet been verified by the U. S. Fish and Wildlife
Service (FWS) for federally listed threatened and endangered species or
candidate species for listing. Any later information provided by FWS that is
contradictory or additive to that provided by the state can be appended, if
necessary.

Three species that are candidates for federal listing under the Endangered
Species Act are known to occur in the vicinity of Yuma Auxiliary Air Field
No. 1. These species are the Cowles fring-toed lizard, Una notata
rufopunctata, also a state candidate for listing; the dune sunflower, Helianthus 
niveus tephrodes; and the flat-tailed horned lizard, Phrvnosoma mcallii, also
listed as state threatened. The latter species is likely to be federally listed
as Threatened or Endangered in the near future. The flat-tailed horned lizard
is also known to occur in the vicinity of both Yuma Auxiliary Air Fields
Nos. 3 and 4.

No additional information on the occurrence of rare or endangered species or
natural communities is known at this time. This does not mean that other state
or federally listed species do not occur on or in the vicinity of the areas of
interest. An on-site inspection by appropriate state and federal personnel may
be necessary to verify the presence or absence of listed species or unusual
natural communities should a recommendation be made for a remedial action.
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5.0 Real Estate

5.1  DOD ownership

Based on information contained in the three Findings and Determination of
Eligibility or Inventory Project Reports (INPR) cited in section 2, Yuma Auxiliary
Field No. 1 consisted of five tracts of land. All 640 acres were placed
under DOD control on 2 October 1942 by Possession by Petition in
Condemnation and Order for Immediate Use. Later the land was acquired in
the following manner:

A. Tract A (160 acres formerly known as Tract 1) was transferred by
use permit dated 27 November 1942, to the War Department from the Department of
"the Interior.

B. Tracts 2 (160 acres), 3 (235 acres), and 4 (5 acres) were acquired from
individuals by Declaration of Taking on 24 March 1943.

C. Tract 5 (80 acres) was acquired from an individual by direct purchase on
26 December 1942, and was owned in fee simple.

Yuma Auxiliary Field No. 3 and Yuma Auxiliary Field No. 4
(640 acres each) were originally U. S. Government owned land under the
jurisdiction of the Department of the Interior. By use permit dated 27 November
1942 the Secretary of the Interior transferred the entire property to the War
Department.

5.2 Present ownership

According to the INPRS, the Yuma Auxiliary Field No. 1 site was
declared surplus on 18 September 1945, and accountability was assumed by the War
Assets Administration on 22 September 1947. Tract A was transferred back to the
Department of the Interior with no conditions or restrictive clauses in the
retransfer. Tracts 2, 3, 4, and 5 were quitclaimed to Otis E. Kline on 11
December 1959. Subsequently, the east half of Tract 2, the northern 2/3 of
Tract 3, and all of Tract 4 were subdivided and now have over 750 ownerships.
The remaining land is unimproved desert land in public domain.

Additional information obtained during this archive search indicates that on
2 July 1945, the Commanding Officer of Yuma Army Air Field declared Auxiliary
Field No. 1 surplus. The Declaration of Surplus Land document stated
that the field was used for twin-engine pilot training and that it was "without
limitations on its use by other Army or Federal Agencies". Also the
records search established that on 26 July 1957, 480 acres of the land were
determined to be excess to the Department of the Interior. The land was
subsequently offered for sale to private citizens. Prior to the sale of the
auxiliary field, the appraisal made no mention of ordnance contamination or
other hazards located at this site.

Yuma Auxiliary Field No. 3 and Yuma Auxiliary Field No. 4
were declared surplus on 18 September 1945, and then relinquished to the
Department of the Interior on 5 August 1947. There were no restoration clauses
or conditions in the transfers. The Department of the Interior, in turn, leased
430 acres of former Auxiliary Field No. 3 site to Lilaird F. McMillian on 27
December 1952; issued a land patent to Emmanuel Ellis Winebarger on 20 June 1957
for 80 acres; and issued a land patent to Donald Key Edwards on 24 February 1960
also for 80 acres. Today what once was Yuma Auxiliary Field No. 3 is
used for agricultural purposes, and as of the last property inventory is owned
by 13 parties. Yuma Auxiliary Field No. 4 was withdrawn from public
domain by the Department of Interior, Bureau on Reclamation on 1 November 1987.

The Declaration of Surplus Land document also indicated that
Auxiliary Field No. 3 was "...used only through 1943 for Advanced Training"
and there were no restrictions on its use by other agencies. The Declaration
of Surplus Land for Auxiliary Field No. 4 indicated it was never used, and
there would he no restrictions on its use by other agencies.
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5.3 Significant Past ownership other than DOD

There are no noteworthy ownerships of property tracts at these FUDS, except
that the western north-south aligned runway at Auxiliary Field No. 4 has been
improved and is still in use by Yuma County.

6.0 OEW/CWM site Analysis 

6.1 Historical Summary of OEW/CWM Activities 

6.1.1 General 

Yuma Army Air Field (YAAF) was originally known as 'Fly 1942 the War
Department assumed complete management and airport. Construction of an advanced
flying school was Directive A-1393, dated 2 May 1942 (Yuma Army Airfield,
Field was originally planned as an advanced twin-engine center. Prior to
occupation by the Army Air Corps, the was changed to single engine training. In
April 1943 the mission of advanced twin-engine training was resumed, and in
September 1943 the mission was changed to flexible gunnery (Yuma Army Air Field,
1944).

Associated with Yuma Army Air Field is an aerial-gunnery range. This range
was authorized by Public Land Orders 97 and 197 (Hastings, 1948) and
consists of approximately 600,000 acres east and south of Yuma Army Air Field.
The range was used primarily for aerial gunnery training. This range is still
an active military range area. Appendix C-3 is a listing of organizations
assigned to Yuma Army Air Field (Yuma Army Air Field, 1945). Appendix A,
References, contains a listing of cited pertinent historical documents used in
support of this report. Select documents are furnished in Appendix C. A tabbed
folder designated Appendix C-9 contains all pertinent documents, and it is
maintained separately from this report.

Documents on Yuma Army Air Field and interviews with personnel stationed at
YAAF during World War II indicate that the primary types of aircraft at YAAF
were AT-6 and AT-17 trainers, B-26 and B-17 bombers, and P38 and P62 fighters.
The P62 was specially modified for use as target aircraft in conjunction with
the gunnery school (Lloyd Collins, 24 February 1993). The B-26 aircraft was
used to tow targets for gunnery students flying in a B-17.

The Yuma Auxiliary Fields were used in support of the missions of Yuma Army
Air Field. Statements by instructors at YAAF indicate that the auxiliary fields
(1, 3, & 4) were too small to land a B-17 on, except in emergencies, and
were used primarily for touch-and-go pilot training using the trainer aircraft.
As of 30 April 1944, three enlisted Chemical Warfare Service personnel were
assigned to the 403d Base Headquarters & Air Base Squadron, Yuma Army Air
Field (430D Base Headquarters, 1944). Interviews with personnel stationed at
YAAF during this time indicate that the only chemical training they remember was
a gas chamber exercise that was conducted in a tent next to the main runway on
Yuma Army Air Field. They gave no indication that chemical warfare material of
any type was ever used on or transported to the auxiliary air fields (Appendix
E)

6.1.2 YAAF Auxiliary Field No. 1 

The land for YAAF Auxiliary Field No. 1 came under War Department control on
2 October 1942 by Possession by Petition in Condemnation and Order for
Immediate Use. Construction of War Department improvements were completed
in 1942. On 2 July 1945, the Commanding Officer of Yuma Army Air Field declared
Aux. Field No. I surplus (Smith 1945). The Declaration of Surplus Land
document stated that the field was used for twin-engine pilot training and
that it was "without limitations on its use by other Army or Federal
Agencies". At the time it was declared surplus the field consisted of two
connected 3800-foot runways, 5450 feet of taxiway, 25,000 sq yds of parking
apron, one operations building (32' x 52'), and one latrine (11' x 12'). There
were no fuel or ammunition storage facilities at the site. This site was
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returned to the Bureau of Reclamation in August of 1947 and was eventually
incorporated into the Yuma Mesa Land Reclamation Project. On 26 July 1957, 480
acres of the land was determined to be excess to the Department of the Interior
and the land was offered for sale to private citizens (Taylor, 1957). Appraisal
(Burke, 1958) of the Auxiliary Field prior to its sale made no mention of ordnance
contamination or other hazards located at this site. The remaining portion of
YAAF Auxiliary Field No. 1 is held in public domain.

Aerial photographs of Aux. Field No. 1 dated 1948 show the field in an area
of undeveloped desert with the runway in poor condition and the buildings
associated with the field missing. Aerial photographs taken in 1967 show that
the runway, taxiway, and parking apron surfaces have been removed.
Photographs taken in 1984 show a housing development on the eastern half of
the air field.

Interviews with Yuma County Fire Department Emergency Response Personnel and
Yuma Marine Corps Air Station Explosive ordnance Disposal personnel indicate no
record that any type of ammunition has ever been recovered at this site. The
aerial photographs give no indication of possible OEW hazard sites; however,
both agencies mentioned that large amounts of spent .50 Cal ammunition can be
found in the desert to the south of this location. The area to the south of
this site is an active military range.

6.1.3 YAAF Auxiliary Field No. 3 

The land for YAAF Auxiliary Field No. 3 was transferred from the Interior
Department to the War Department by use permit on 27 November 1942 (Yuma Army
Air Field, 1944). All improvements were constructed between 1942 and 1943. On
2 July 1945, the Commanding officer of Yuma Army Air Field declared this site
surplus (Smith, 1945) The Declaration of Surplus Land document stated
that this field was "used only through 1943 for Advanced Training,"
and there were no restrictions on its use by other agencies. At the time it was
declared surplus the field consisted of two connected 3800-foot runways, 5160
feet of taxiway, 23,333 sq yds of parking apron, one operations building (32, x
52'), and one latrine (11' x 12'). There were no fuel or ammunition storage
facilities at the site. A letter from the Bureau of Reclamation, Lower Colorado
River District dated 9 January 1948 (Rohrer, 1948) recommended that the bureau
accept this auxiliary field from the War Department.

Aerial photographs of this field dated 1953 show that the macadam surface
had been removed from the field and the northern corner of the field had been
plowed in preparation for agricultural use. Later photographs show increased
agricultural use of the site, and by 1984 the entire site is under cultivation
and no visual evidence of the airfield remains. Conversations with EOD
personnel and other agencies, such as the Fire Department and Bureau of
Reclamation, indicate that no munitions have been recovered at this site.

6.1.4 YAAF Auxiliary Field No. 4 

The land for YAAF Auxiliary Field No. 4 was transferred from the Interior
Department to the War Department by use permit on 27 November 1942 (Yuma Army
Air Field, 1944). All improvements were constructed between 1942 and 1943. On
2 July 1945, the Commanding Officer of Yuma Army Air Field declared this site
surplus (Smith, 1945). The Declaration of Surplus Land document stated
that this field was never used and there were no restrictions on its use by
other agencies. At the time it was declared surplus the field consisted of two
connected 3800-foot runways, 5160 feet of taxiway, 23,333 sq yds of parking
apron, one operations building (32' x 52'), and one latrine (11' x 12'). There
were no fuel or ammunition storage cacilities at the site. Aux. Field No. 4
was accepted by the Bureau of Reclamation at the same time as Aux. Field No. 3.

Aerial photographs of this site dated 1953 show an intact field except for
the buildings associated with the field. Later aerial photographs show that the
parking apron area has been removed but the runways and taxiway remain. The
north-south runway has been improved and is still in use by Yuma County. The
remaining parts of the field are in an advanced state of disrepair. The aerial
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photographs give no indication of possible OEW locations, and again, there is no
indication of DEW material having been recovered at this site.

6.2 Records Review

The general plan-of-attack for the archives search was to first gather data at
the national level (Washington National Archives and Records Center,
Washington, DC; US Military History Institute, Carlisle, PA; and USAF "Historical
Research Center, Maxwell AFB, AL). This was followed by regional archives and
records centers (Rocky Mountain, Denver, CO; Pacific Southwest, Laguna Niguel,
CA; and Pacific Sierra, San Bruno, CA). This was followed by local historical
centers and archives plus interviews with persons and organizations which may be
knowledgeble about the site. The pertinent documents from the record groups
that were examined did not indicate the potential for Chemical Warfare Material
on the subject FUDS. This team conducted documents searches at the following
archives:

1.

2.

3.

4.

5.

6.

7.

8.

9.

12.

13.

2/10/97

Washington National Records Center - Suitland, MD.
RG 338, Random sample of 14 boxes, No information found.

National Archives and Records Administration - Washington D.C.
Suitland, MD.

No information found.

US Army Military History Institute - Carlisle, PA.
No information found.

and

National Personnel Records Center - St. Louis, MO.
RG 342, Box 342-47-B-4015, Installation history file.
Appendix A2.5 thru A2.8.
RG 342, SF 135 file, Record of documents destroyed. Appendix C3.

USAF Historical Research Center - Maxwell AFB, AL.
Strength report on Yuma Army Air Field and historic photos.
Appendices A2.3 and A2.4.

Federal Records Center - Denver, CO.
RG 77, No information found.
RG 115, No information found.

National Archives, Rocky Mountain
RG77, Appendix,A2.1.
RG 270, No information found.
RG 115, No information found.

Region - Denver, CO.

US Geological Survey Field Records Library and Photographic Library -
Denver, CO.
No information found.

Federal Records Center - Laguna Niguel, CA.
RG 77, No information found.
6-3

10. National Archives, Pacific Southwest Region - Laguna Niguel, CA.
RG 77, No information found.
RG 48, Reviewed all boxes on Gila Project. Appendices
A2.2, A2.9 thru A2.13, and A2.39.

11. National Archives, Pacific Sierra Region - San Bruno, CA.
RG 121, Real Property Files. Appendices A2.19 and
A2.20.

Federal Records Center - San Bruno, CA.
RG 77, No information found.
RC 121, No information found.

Arizona Department of Library, Archives, and Public Records

9:09:16 AM



YUMA AUXILIARY FIELDS: FINDINGS SECTION 4-8 Page 9 of 11

Phoenix, AZ.
No information found.

14. Arizona State University Hayden Library Department of Archives
and Manuscripts - Tempe, AZ.
No information found.

15. Ernest W. McFarland Library and Archives - Florence, AZ.
No information found.

16. Yuma County Historical Society - Yuma, AZ.
Historic photos and oral histories of area.
Appendices A2.14 thru A2.18, A2.34 and A2.35.

The following organizations were contacted either in person or by telephone
to determine if information pertinent to our sites was available.

1. Bureau of Land Management - Yuma, AZ.
No information found.

2. Bureau of Reclamation - Yuma, AZ.
No information found.

3. Soil Conservation Service - Yuma, AZ.
Historic photographs.

4. General Services Administration - San Francisco, CA.
No information found.

5. Public Affairs Office, Marine Corps Air Station - Yuma, AZ.
Information about WWII reunion.

6. EOD Section, Marine Corps Air Station - Yuma, AZ.
Interview with EOD personnel.

7. 70th U. S. Army EOD, San Diego, CA.
Interview with EOD personnel.

8. EOD Unit, Arizona National Guard.
No information found.

9. Yuma Proving Ground, Planning Division - Yuma, AZ.
No information found.

10. Yuma Proving Ground, Environmental and Safety Division Yuma, AZ.
No information found.

11. Yuma Army Air Field officers Reunion (24-26 February 1993)
Yuma, AZ.
Multiple interviews and completed questionnaires.

12. Council on Abandoned Military Posts - USA; Arizona Department
Historical Documents on California-Arizona Maneuver Area and Dessert
Training Center

6.3 Summary of Interviews 

Telephone and personal interviews were conducted with persons who may have
had information concerning this project. The archive search team also prepared
and distributed a questionnaire for the attendees of a Yuma Army Air Field
Officers Reunion held on 24-26 February 1992 in Yuma. Appendix E contains
copies of telephone or verbal conversation records and completed interview
sheets. The information provided through these interviews indicate that no
chemical warfare materials were used at any of the auxiliary fields and the OEW
material on the sites would be limited to small-arms ammunition (primarily .50
Cal machine gun ammunition). There was no indication of other types of ordnance
contamination.
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6.4 Site Inspection

The site inspections were conducted for these sites on 9 March 1993. Appendix
C-8.1 and C-8.2 present the Site Inspection Safety Plan and Site Visist Trip
Report, respectively, for the Yuma Army Air Field Auxiliary Fields.

6.4.1 Auxiliary Field No. 1 

A site inspection of Yuma Army Air Field, Auxiliary Field No. 1 was
conducted on 9 March 1993. No evidence of OEW (CWM) contamination was
discovered. The eastern half of the airfield had been removed and a housing
development currently is located in the area. The surface material of the
western half of the runway has been removed leaving a gravel base The area is
undeveloped, but is commonly used by area residents.

6.4.2 Auxiliary Field No. 3 

The site visit of Yuma Army Air Field, Auxiliary Field No. 3 was also
conducted on 9 March 1993. All evidence of the airfield has been removed and
the field area is now being used to grow citrus fruits and other crops.

6.4.3 Auxiliary Field No. 4 

The site inspection of Yuma Army Air Field, Auxiliary Field No. 4 was
conducted on 9 March 1993. No evidence of OEW (CWM) contamination was
discovered on this site. The runways and taxiway of this airfield still exist
with a portion of the north-south runway having been resurfaced and still in
use. The surface of the parking apron and all evidence of buildings have been
removed.

7.0 Evaluation of ordnance Contamination

Based on the thorough archive searches performed; the interpretation and
analysis of historic maps and photographs; the interviews with area public and
emergency officials, historians, long time residents, pilots and other Army Air
Force personnel station at YAAF during the period that the Auxiliary fields were
in use; and the results of site investigations at each site; there is no reason
to suspect any contamination related to Chemical Weapons Materials at the Yuma
Auxiliary Fields Nos. 1, 3, & 4 FUDS. Appendix I presents the Risk
Assessment Code (RAC) for each site.

8.0 Conclusions and Recommendations 

8.1 General 

Despite extensive archive searches and other activities undertaken in the
preparation of this report, it can not be guaranteed that chemical warfare
material contamination does not exist at any of the three Yuma AAF Auxiliary Air
Fields. However, there has been uncovered neither records nor other evidence
indicating that CWM was ever used, stored at, or transported through these
locations. Thus, it is reasonable to conclude that it is highly improbable CWM
was improperly disposed of at any of these sites.

8.2 Recommendation

Based upon the evidence presented in this report, the potential for CWM
contamination is negligible, and a no additional action recommendation is
appropriate for the three subject Yuma Auxiliary Air Field Nos. 1, 3, &
4 FUDS. The Risk Assessment value for Yuma Auxiliary Field No. 1 is
RAC 4; but the lack of strongly supporting evidence either from field visits or
archival documents of contamination supports the above recommendation. Both
Yuma Auxiliary Field Nos. 3 & 4 have RAC 5 ratings.
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1 1.00 Camarillo Airport (Oxnard AFB): Appendix C-22 Camarillo Airport (Oxnard AFB):

Appendix C-22 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.

DERP-FUDS PROJECT NO. J09CA012603 DOCUMENT C22 ...

2 1.00 Camarillo Airport (Oxnard AFB): Section4-7 Camarillo Airport (Oxnard AFB): Section4-7 .
ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES SEARCH
REPORT FINDINGS FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY,

CALIFORNIA DERP-FUDS PROJECT NO. J09CA012603

3 0.98 Camarillo Airport (Oxnard AFB): Appendix E Camarillo Airport (Oxnard AFB): Appendix E
ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES SEARCH
REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.

DERP-FUDS PROJECT NO. J09CA012603 .APPENDIX E - SU...

4 0.90 Camarillo Airport (Oxnard AFB): Appendix G Camara/0 Airport (Oxnard AFB): Appendix G
. ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES SEARCH
REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) Ventura County, California

DERP-FUDS PROJECT NO. JO9CA012603 APPENDIX...

5 0.87 Camarillo Airport (Oxnard AFB): Appendix C-6 Camarillo Airport (Oxnard AFB): Appendix
C-6. ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES SEARCH
REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.

DERP-FUDS PROJECT NO. J09CA012603 _APPENDIX C AP...

6 0.87 Camarillo Airport (Oxnard AFB): Section 1-3 Camarillo Airport (Oxnard AFB): Section 1-3 .
ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES SEARCH
REPORT FINDINGS FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY,

CALIFORNIA DERP-FUDS PROJECT NO. J09CA012603...

7 0.84 Camarillo Airport (Oxnard AFB): Table of Contents Camarillo Airport (Oxnard AFB):
Table of Contents ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS
ARCHIVES SEARCH REPORT FINDINGS FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE)

VENTURA COUNTY, CALIFORNIA DERP-FUDS PROJECT NO. JO9CA...

8 0.80 Camarillo Airport (Oxnard AFB): Appendix C-19 Camarillo Airport (Oxnard AFB):
Appendix C-19 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.

DERP-FUDS PROJECT NO. JO9CA012603 .APPENDIX C A...

9 0.80 Camarillo Airport (Oxnard AFB): Appendix C-20 Camarillo Airport (Oxnard AFB):
Appendix C-20 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.

DERP-FUDS PROJECT NO. JO9CA012603 .APPENDIX C A...

10 0.80 Camarillo Airport (Oxnard AFB): Appendix C-17 Camarillo Airport (Oxnard AFB):
Appendix C-17 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.

DERP-FUDS PROJECT NO. JO9CA012603 .APPENDIX C A...

11 0.80 Camarillo Airport (Oxnard AFB): Appendix C-18 Camarillo Airport (Oxnard AFB):
Appendix C-18 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
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SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY. CA.
DERP-FUDS PROJECT NO. J09CA012603 ,APPENDIX C A...

12 0.80 Camarillo Airport (Oxnard AFB): Appendix C-16 Camarillo Airport (Oxnard AFB):
Appendix C-16 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.
DERP-FUDS PROJECT NO. JO9CA012603 .APPENDIX C A...

13 0.80 Camarillo Airport (Oxnard AFB): Appendix C-14 Camarillo Airport (Oxnard AFB):
Appendix C-I4 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.
DERP-FUDS PROJECT NO.109CA012603 .APPENDIX C A...

14 0.80 Camarillo Airport (Oxnard AFB): Appendix C-13 Camarillo Airport (Oxnard AFB):
Appendix C-13 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.
DERP-FUDS PROJECT NO. J09CA012603 .APPENDIX C A...

15 0.80 Camarillo Airport (Oxnard AFB): Appendix C-15 Camarillo Airport (Oxnard AFB):
Appendix C-15 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.
DERP-FUDS PROJECT NO. J09CA012603 .APPENDIX C A...
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16 0.80 Camarillo Airport (Oxnard AFB): Appendix C-11 Camarillo Airport (Oxnard AFB):

Appendix C-I I . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.
DERP-FUDS PROJECT NO. J09CA012603 .APPENDIX C A...

17 0.80 Camarillo Airport (Oxnard AFB): Appendix C-12 Camarillo Airport (Oxnard AFB):
Appendix C-12 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.
DERP-FUDS PROJECT NO. JO9CA012603 .APPENDIX C A...

18 0.80 Camarillo Airport (Oxnard AFB): Appendix C-10 Camarillo Airport (Oxnard AFB):
Appendix C-10 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.
DERP-FUDS PROJECT NO. J09CA012603 APPENDIX C A...

19 0.80 Camarillo Airport (Oxnard AFB): APPENDIX C-8 Camarillo Airport (Oxnard AFB):
APPENDIX C-8 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS
ARCHIVES SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA
COUNTY, CA. DERP-FUDS PROJECT NO. J09CA012603 APPENDIX CAP...

20 0.80 Camarillo Airport (Oxnard AFB): Appendix C-2 Camarillo Airport (Oxnard AFB): Appendix
C-2 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES SEARCH
REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.
DERP-FUDS PROJECT NO. J09CA012603 .APPENDIX C AP...

21 0.80 Camarillo Airport (Oxnard AFB): APPENDIX C-7 Camarillo Airport (Oxnard AFB):
APPENDIX C-7. ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS
ARCHIVES SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA
COUNTY, CA. DERP-FUDS PROJECT NO. J09CA012603 APPENDIX C AP...
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ARCHIVES SEARCH REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA
COUNTY, CA. DERP-FUDS PROJECT NO. J09CA012603 APPENDIX C AP...
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DERP-FUDS PROJECT NO. J09CA012603 .APPENDIX...
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REPORT FOR CAMARILLO AIRPORT (OXNARD AIR FORCE BASE) VENTURA COUNTY, CA.
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ARCHIVES SEARCH REPORT FOR CAMARILO AIRPORT (OXNARD AIR FORCE BASE) VENTURA

COUNTY, CA. DERP-FUDS PROJECT NO. J09CA012603 _APPENDIX A
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FOR
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1.0 Introduction

1.1 Authority

In 1980, Congress enacted the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) 42 USC 9601 et seq. Ordnance
and Explosive Wastes (OEW) are included in the CERCLA definition of
pollutants and contaminants that require a remedial response.

In 1983, the Environmental Restoration Defense Account (ERDA) was
established by Public Law 98-212. This Congressionally directed
fund was to be used for environmental restoration at Department of
Defense (DOD) active installations and formerly used properties.
The DOD designated the Army as the sole manager for environmental
restoration at closed installations and formerly used properties.
The Secretary of the Army assigned this mission to the Corps of
Engineers (USAGE} in 1984.

The 1986 Super fund Amendments and Reauthorization Act (SARA)
amended certain aspects of CERCLA, some of which directly related
to OEW contamination. Chapter 160 of the SARA established the
Defense Environmental Restoration Program (DERP). One of the goals
specified for the DERP is "correction of environmental damage
(such as detection and disposal of unexploded ordnance) which
creates an imminent and substantial endangerment to the public
health or welfare or to the environment." The DERP requires
that a CERCLA response action be undertaken whenever such
"imminent and substantial endangerment" is found at:

A. A facility or site that is owned by, leased to, or otherwise
possessed by the United States and under the jurisdiction of
the Secretary of Defense.

B. A facility or site that was under the jurisdiction of the
Secretary of Defense and owned by, leased to, or otherwise
possessed by the United States at the time of actions leading
to contamination.

C. A vessel owned or operated by the Department of Defense.

The National Contingency Plan (NCP) was established by the Clean
Water Act of 1972. The NCP has been revised and broadened several
times since then. Its purpose is to provide the organizational
structure and procedures for remedial actions to be taken in response
to the presence of hazardous substances, pollutants, and contaminants
at a site. Section 105 of the 1980 CERCLA states that the NCP shall
apply to all response actions taken as a result of CERCLA requirements.

The March 1990 National Oil and Hazardous Substances Pollution Contingency
Plan given in 40 CPR part 300 is the latest version of the NCP. Paragraph
300.120 states that "DOD will be the removal response authority with
respect to incidents involving DOD military weapons and munitions under the
jurisdiction, custody, and control of DOD."

On April 5, 1990, U.S. Army Engineer Division, Huntsville (USAEDH) was
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ammunition and was not aware of stories of such burials (document I-10).

(12) Carolyn Howk, one of the two engineers who performed the April 1993
assessment of the 14,959.16 acre former CSLO under OEW project J09CA203105, was
contacted by telephone in June 1994. She was questioned concerning the inclusion
of the 5,800 acres of the current CARNG CSLO in the assessment. She stated that
at the time of the April 1993 assessment, the current CARNG CSLO was DERP-FUDS
eligible. Since that time, she stated, the eligibility rules have changed and
she concurred that the 5,800 acres of the CARNG CSLO is no longer eligible under
DERP-FUDS for OEW remediation (see document I-11).

5. SIT ELIGIBILITY

a. Confirmed Formerly Used Defense Sites

Former land usage by the DOD was previously confirmed for the entire
14,959.16 acre site. The INPR and the information in paragraph 4 reiterates this
usage. Although the entire 14,959.16 acres were formerly used by DOD, the
5,800-acre current CSLO (CARNG property) is DERP-FUDS ineligible and has been
excluded from assessment, leaving 9,159.16 eligible acres (see document I-11).

b. Potential Formerly Used Defense Sites

The survey team found information indicating the presence of another
potential site. Plate 4 shows small arms (SA) firing fans extending beyond the
former CSLO boundaries (see area H on plate 3). Additional discussion is found
at paragraph 9a.

1111 
Go Back to the Table of Contents Pace. 
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ORDNANCE AND EXPLOSIVE WASTE
ARCHIVES SEARCH REPORT

FORMER CAMP SAN LUIS OBISPO
SAN LUIS OBISPO, CALIFORNIA
PROJECT NUMBER J09CA203105

FINDINGS
TABLE OF CONTENTS

6. VISUAL SITE INSPECTION

a. General Procedures and Safety

(1) During the period 18-24 October 1993, members of the OEW Site Inspection
(SI) Team surveyed the former CSLO, California. The areas inspected included all
property believed to have been used by the DOD. The primary task of the SI team
was to assess OEW presence and determine the potential for additional OEW areas.
Site inspection was limited to nonintrusive methods. Subsurface sampling was

neither authorized nor performed.

(2) Real estate rights-of-entry were not necessary due to the willingness of
the current owners to provide assistance. The SI team was either escorted or

driven to the site areas by the current land owners.

(3) A site safety plan (reference B-41) was developed and utilized by the SI
team to assure safety from injury during the site inspection of this site. A

briefing prior to the inspection was conducted, which stressed that OEW should
only be handled by military EOD personnel. Site safety was maintained at all

times by the SI team during the on-site inspection.

(4) Before the site visit, a review of available reports, historical
documents, texts, and technical ordnance reference materials gathered during the

historical records search portion of the ASR was made to ensure awareness of
potential ordnance types and hazards.

b. Area A - Range/Impact Area

(1) The first area visited by the survey team was the range and impact area
A (see plate 3). In what is now the El Chorro Regional Park (see plate 2), the

survey team conducted an interview with a ranger. On other days the OEW
assessment team drove into the rear portion of the park (see photographs J-2,
J-4, and plate 2), where public access is generally denied, to survey on foot,
portions of the park abutting a fenced area with warning signs indicating the

presence of high explosives (see photograph J-2). Even with the use of a
magnetometer, no indications were given that metal was present in the soil under

the small area surveyed outside the fenced area.

(2) Cuesta College property north and east of Highway 1 was next visited by
the OEW assessment team. The Cuesta College property is the former site of

ammunition training activities (see plates 2 and 3). No remnants of the former
training were discovered by the team during its survey of the site north and
east of Highway 1. Interviews with two personnel of the college revealed that

during construction of the buildings for the college, no OEW was discovered (see
document I-6).

(3) California Polytechnic University, San Luis Obispo, has extensive land
holdings which were part of the former CSLO. The team visited portions of the

University property north and east of Highway 1 which were part of the
ammunition range areas of the former military camp (see plates 2 and 3). The
University has devoted much of its land of the former training area over which
it has control to agricultural pursuits. The team, escorted by a representative

of the agriculture school at the University, surveyed the portions of the
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school's land devoted to agriculture north and east of Highway 1 (see
photographs J-9 through J-13). No energized munitions items were discovered. The
representative, Mr. Ketchum, transported the team to a farm building where the
students and instructors had stockpiled artillery fragments found over time in
the farm fields as a result of disking; etc. An extensive drive over the hilly

terrain of the University's cattle operations (part of the former camp's
ammunition range area) revealed no OEW, but did reveal some old vehicles used as

munitions targets (see photograph J-13 and plate 2).

(4) The OEW assessment team drove over the land area now owned by the San
Luis Obispo County School System (see plates 2 and 3). The property is made up
of administrative activities and a school attended by children. The team found
no OEW during its site visit to the property and no indications of OEW were

seen.

(5) The 178-acre parcel belonging to Ernest Vollmer was part of the
range/impact area A. This property is in the extreme northeastern reaches of

area A (see plates 2 and 3). It was very difficult to reach the property because
of the terrain and fencing/cross-fencing in the area. There were no OEW sightings i

general area.

(6) California Department of Fish and Game owns a portion of the former
CSLO. A Department biologist transported the team over the real estate presently
under the control of Fish and Game (see plates 2 and 3). The survey team, along

with the biologist, went up into the hills, an area which was once part of
military munitions training. This area has no human habitation and is fenced and

cross-fenced, with some rusted military target vehicles still visible (see
photographs J-14 through J-18). Absent were any signs of OEW. A shooting range
is run by the Fish and Game on some of their land. The site of these ranges was
formerly used for small arms (SA) training at the former camp (photographs J-15

through J-18 and plate 2). There were no OEW sightings at the ranges.

c. Area B - Down Range & Buffer Area

The OEW assessment team visited the extreme northern ranges of property now
belonging to the CARNG. These northern ranges abut lands now owned by the Bureau
of Land Management (BLM) (see plate 2). The BLM property is part of area B. The
survey team was unable to get to the very high areas of the hills, near the

present holdings of the BLM. Ernest Vollmer has a parcel in this rugged terrain,
as does Southern Pacific Railway, and the U.S. Forest Service (see plate 2).
These properties are all part of area B. Later discussions with a resource
officer of the Forest Service revealed that no discoveries of OEW have been

noted at the forest (see interview at document 1-5). It was pointed out by the
resource officer that the majority of the forest is highly inaccessible to the

majority of individuals.

d. Area C - Hospital Area

The assessment team visited the land holdings of the present California
Men's Colony Prison (see plates 2 and 3). No OEW discoveries were made by the

team and no indications of OEW were seen. The former CSLO had a small arms range
near the hospital, on the premises of the current prison. The prison security

force is using the same small arms range.

e. Area D Administrative Area

The OEW assessment team visited the area south and west of Highway 1, made
up almost entirely of former administrative functions from the former CSLO (see
plates 2 and 3). Cal Poly University owns land in this former administrative
area, as does Madonna Construction Company, and Cuesta College. Area D was

traveled by automobile and on foot, with no indications of any OEW. Area D is
across the highway from most of the former CSLO ammunition training areas.

f. Area E - Grenade Court

A grenade court was formerly located on land south and west of Highway 1, on

2/10/97 9:53:08 AM



Former Camp San Luis Obispo Findings: Section... Page 3 of 9

property now owned by Cuesta College (see plates 2 and 3). There was no
historical information or interview information related to this site indicating

OEW contamination since site closure and none was seen during the survey.

g. Area F - Grenade Courts

Two 5-acre grenade courts are located on property now owned by the El Chorro
Park (see plates 2 and 3). As a result of information obtained from the El

Chorro Park ranger, the team visited a small fenced area at the front of the
park, near two youth baseball fields (see photographs J-5 through J-8). The site

visited was part of one of the two former grenade courts. The grenade courts
were the site of a previous ordnance sweep by a private contractor hired by
USACE. Just north of the ball fields, in the area of the previous ordnance

sweep, one expended hand grenade fuze was discovered by the team. During the
previous USACE-sponsored ordnance sweep, the contractor found hand grenade

fragments and expended fuzes (see document E-14, plate 3, and photographs at J-7
and J-8).

h. Area G - Range/Impact Area/Administrative

The OEW survey team did not assess this area because it is not eligible for
DERP-FUDS OEW remediation. This 5,800-acre area is currently utilized by the

CARNG as an active training site. It is known as Camp San Luis Obispo.

7. EVALUATION OF ORDNAKE HAZARDS

a. General Procedures

(1) Each area (subside) was evaluated to determine confirmed, potential, or
uncontaminated ordnance presence. Confirmed ordnance contamination is based on
verifiable historical evidence or direct witness of ordnance items since site
closure. Verifiable historical record evidence consists of ordnance items

located on site and documented by local bomb squads, Army Explosive Ordnance
Demolition Teams, newspaper articles, correspondence, current findings, etc.
Direct witness of ordnance items consists of the inspection team directly
locating ordnance items by visual inspection. Additional field data is not

needed to identify a confirmed subsite.

(2) Potential ordnance contamination is based on a lack of confirmed
ordnance. Potential ordnance contamination is inferred from records or indirect

witness. Inference from historical records would include common munitions
training practices at the time, which could have allowed present-day ordnance
contamination. Potential ordnance contamination could also be based on indirect
witness or from present-day site features. Additional field data is needed to

confirm potential ordnance subsites.

(3) Uncontaminated ordnance subsites are based on a lack of confirmed or
potential ordnance evidence. There is no reasonable evidence, either direct or
inferred, to suggest present-day ordnance contamination. Additional field data

is not needed to assess uncontaminated ordnance subsides.

b. Area A - Range/Impact Area

This area has confirmed ordnance contamination, based on documents which
disclosed ordnance discoveries in the El Chorro Park by management (document
F-5); artillery fragments gathered up and stored in a Cal Poly University farm
building, which were observed by the survey team; a grenade found on San Luis

Obispo County School property (documents F-2 and E-8); the 1986 INPR for Vollmer
property [project J09CA003110 (E-13)] which revealed past artillery item

discoveries; interviews with employees of Cuesta College which revealed an OEW
discovery in 1983; and an interview with Mr. Lidberg, California Fish &

Game, in which he disclosed past discoveries of small arms casings and fin
assemblies (document 1-7).

c. Area B - Down Range & Buffer Area

This area is on the outer fringes of known Korean War era small arms (SA)
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firing fans. It is also on the outer fringes of the munitions ranges belonging
to the 5,800-acre CSLO ranges which have been utilized since well before WW II.
An interview with Harold Gill (document I-10) disclosed his knowledge of WW II
artillery training at the former CSLO. Because of the proximity of area B to the
known, extremely active ranges of the 5,800 acre site abutting it, area B must

be considered potentially contaminated with OEW.

d. Area C - Hospital Area

The former hospital area of the former CSLO is now owned by the California
Men's Colony Prison. There is no historical information to indicate that this
area was ever used for munitions-related activities. No historical information
discloses any instance of a munitions-related item being discovered on the 400

acres encompassing this site. Therefore, this subsite (Area C) is uncontaminated
with OEW.

e. Area D - Administrative Area

Historical documentation indicated that almost all munitions training
occurred north and east of State Highway 1. Area D is south and west of State
Highway 1, in a section of the former CSLO used mainly for administrative

purposes. Area D, the former administrative portion of the former CSLO, is not
contaminated with OEW.

f. Area E - Grenade Court

Historical documentation has disclosed the site of a grenade court on
property south and west of State Highway 1 belonging to Cuesta College. This

site is area E. An interview with Mr. Pedroni, Cuesta College (on which property
this former site is located), indicated that even during construction of the
college no OEW was found. No other findings have indicated any contamination

associated with this former grenade court. Area E is uncontaminated.

g. Area F Grenade Courts

Located at El Chorro Park, these two 5-acre grenade courts have OEW
contamination. A private contractor, hired by USACE in the late-1980s,

discovered expended grenade fuzes and grenade fragments during an ordnance
sweep, and the OEW team discovered an expended grenade fuze during its survey of

the area.

h. Area G - Range/Impact Area/Administrative

California Army National Guard's (CARNG) current Camp San Luis Obispo is not
DERP-FUDS eligible for OEW assessment or remediation.

8. TECHNICAL DATA OF ORDNANCE AND EXPLOSIVE,

a. End Item Technical Data.

(1) Table 8-1 has been developed to establish a list of potential ordnance
items and their explosives/chemical fillers that could exist at surface or

subsurface levels within the former site. Parts of Table 8-1 are known and parts
are theorized, based on the type of training conducted and the type of munitions
customarily used in such training. Some items/types are known to have been used,
based on documentation, etc. Some model numbers have been theorized, based on

• known items used during this timeframe.

(2) Those items that were discovered on the DERP-FUDS eligible portion of
the former CSLO are identified by an asterisk. Those items that were discovered
on the current CSLO (not DERP-FUDS eligible) are identified by two asterisks.

Item

TABLE 8-1
AMMUNITION USED AND EXPLOSIVES/CHEMICAL FILLER

Model/Type Filler/Weight
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r

Cartridge, Ball
.22 Cal., long rifle

Propelling charge

Cartridge,
.30 Cal
with gilding

metal jacket
Propelling charge

Cartridge,
.50 Cal
with gilding
metal jacket

Propelling charge

Grenade, Hand,*
Fragmentation

Primer
Delay - time fuse

Detonator

Grenade, Rifle

Fuze

Booster

Stokes 3" Mortar**

2.36" Rocket**

None

M2 Ball
M2 AP
M1 Tracer

T10 Tracer

M2 Ball
M2 AP
M1 Tracer
M10 Tracer
M17 Tracer
M21 Tracer

M1 Incend

MK II

Fuze, Detonating*
MK V

M9A1
Antitank

None

MK-1/HE
MK-1/WP

M-6 /HE

M10/WP
Fuze, BD

40 gr lead bullet
Brass or gilding metal

cartridge case
2.86 gr smokeless powder

Lead Antimony
Tungsten Chrome Steel
Tracer composition

Incendiary composition
Single base or Double

base (DB) powder

Soft Steel
Tungsten Chrome steel
Tracer composition
Tracer composition
Tracer composition
Tracer composition

Incendiary composition

Single base or Double
base (DB) powder
Bursting charge

.74 oz E.C. Black powder

.4 gr Primer mixture
Black powder train

7 gr loose black powder

4 oz 50/50 Pentolite

Priming mixture
Lead azide

Tetryl
Tetryl

2.15 lbs TNT
2.53 lbs White
phosphorous

.5 lbs 50/50 pentolite
Lead azide & tetryl

Primer/booster

0.9# White Phosphorus

*Generic items found on DERP-FUDS eligible portions of the former CSLO.

**Generic items found on non DERP-FUDS eligible portions of the former CSLO.

Item

3.5" Rocket**

60mm Mortar**

AMMUNITION USED AND

Model/Type

M-28/HE

M-30/WP
M-49/HE

TABLE 8-1

EXPLOSIVES/CHEMICAL FILLER

Fuze, PD
M302/WP

Filler/Weight

1.93 lbs Comp B
.36 lbs propellant

2.23# White Phosphorus
1.29 lbs Comp B

24.8 gm black powder

White Phosphorus
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Fuze, PD

81mm Mortar** M-43/HE

Fuze, PD
M-45/HE

Fuze, PD
M-57/WP

Fuze, PD

1.22 lbs TNT
.37 gr primer mix
700 gr double base

powder

4.48 lbs TNT

4.04 lbs white
phosphorus

820 gr double base
powder

40mm Cartridge** MKII/HE .15 lbs TNT or .05 lbs
tetryl

1.9 gr primer mix
.72 lbs FNH powder

Tracer Mix

M81/AP-T Bar Steel
2.1 gr primer mix
.72 lbs FNH powder

Tracer Mix
Lead azide

Lead styphnate
Black powder

Tetryl
Mercury fulminate

CS 0-
chlorobenzamalononitrile

Antitank Mine** Ml/HE 6 lbs TNT
Lead azida and petryl

Priming Mix
Tetryl booster

*Generic items found on DERP-FUDS eligible portions of the former CSLO.

**Generic items found on non DERP-FUDS eligible portions of the former CSLO.

TABLE 8-1
AMMUNITION USED AND EXPLOSIVES/CHEMICAL FILLER

Item Model/Type Filler/Weight
75mm Projectile** M4 B/HE 1.47 lbs TNT

.92 lbs FNH powder
M64/WP 1.35 lbs White

phosphorous
.92 lbs FNH powder

M89/Smoke 1.68 lbs HE
.16 lbs FNH powder

smoke mixture

Shell, H.E.,

Superquick
Delay

Booster
Detonator

Closing cup

M1
105mm,

Fuze, P.D.
Detonator

4.8# TNT

Lead azide
Compressed black powder

pellet
M20

Lead azide over tetryl
Tetryl
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Booster pellet Tetryl
Propelling charge 3.04# FNH powder, M1

Shell, H.E.

Detonator
Superquick

Delay

M102
155 MM

Fuze, P.D.

15.56# TNT

M15A4
Lead Azide

Compressed black powder
pellet

Lead Azide pellet

37mm Cartridge** M54/HE .10 lbs tetryl
20 gr igniter mix
90 gr tracer mix

24.68 gr black powder

20mm Projectile** MK I/HE .025 lbs tetryl
175.2 gr incendiary mix

2.1 gr primer mix
.07 lbs FNH

M75/AP-T Solid Steel Shot
2.1 gr primer mix

.07 lbs FNH powder
Tracer mix

*Generic items found on DERP-FUDS eligible portions of the former CSLO.

**Generic items found on non DERP-FUDS eligible portions of the former CSLO.

b. Chemical Data of Ordnance Fillers

Table 8-2 contains information on the explosives/chemical constituents of
those items found in table 8-1.

Explosive

Material

TNT

Tetryl

TABLE 8-2
CHEMICAL DATA OF ORDNANCE FILLERS

Synonyms Chemical

Compounds

2,4,6 Trinitrotoluene C6H2CH3 (NO2)3

2,4,6 Trinitrophenyl C7H5N508
Methane Nitromine

Black Powder
74% Potassium

Nitrate Salt Peter; Niter KNO3
11% Sulphur
16% Charcoal

Composition B
60% RDX Trimethylene- (NCH2)N3

trinitramine;
cyclonite

39% TNT see above see above
1% was --

Lead azide TBD Pb(N3)2
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TNT
PETN

PETN

Mercury fulminate

Pentolite (50/50)
2,4,6-trinitrotoluene C6H2CH3(NO2)3

C(CH2ONO2)4

Pentaerythritol C5H804(NO2)4
Tetranitrate;

2,2-bis (Nitrooxy)Methyl;
1,3-Propanediol;
Pentrite; Nitro

penta; TEN

Mercuric Cyanate Hg(ONC)2
White Phosphorus

Propellent, DB Ballistite
60% Nitrocellulose Guncotton; pyroxylin C6H805(NO2)3)n

39% Nitroglycerin
CH2NO3CHNO3CH2NO3

.75% Diphenylamine Stabilizer DPA (C6H5)2NH
FNH Powder, Type II

Nitrocellulose Guncotton; pyroxylin; (C6H805(NO2)3)N
Dibutylphthalate gelling agent C6H4(CO2C4H9)2
Dinitrotoluene DNT C6H3CH3(No2)2

Diphenylamine stabilizer DPA (C6Hs)2NH

Explosive
Material

Guncotton
nitrogen

TABLE 8-2
CHEMICAL DATA OF ORDNANCE FILLERS

Synonyms

(see

Chemical

Compounds
nitocellulose)

Incendiary Composition
50% Barium Nitrate
50% Magnesium Aluminum Alloy

White Phosphorus

Lead Styphnate

N2

Ba(NO3)2
Mg & Al

P

Igniter Mix Sr02

Mercury Fulminate
Potassium Chlorate
Antimony Sulfide

Primer Mix
Mercuric Cyanate

Tracer Mix

Incendiary Mix

Hg(CNO) 2
KCLO3
Sb2S3

9. OTHER ENVIRONMENTAL HAZARDS 

a. Hazardous, Toxic, and Radiological Waste

There are HTRW projects pending (see table 2-1 for listing). Additionally,
Korean War-era small arms (SA) firing fans extended beyond the northern

boundaries of the former CSLO in one area (see area H on plate 3 and plate 4).
There is some potential for lead contamination from the SA training north of the

Vollmer and Cal Poly University properties in area A (see plate 3). Lead
contamination potential exists in areas A and B, but because of a lack of

identifiable firing range berms, the concentrations are low. The outer fringes
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of the firing fans of small arms ranges would be the likely souces of higher
concentrations (see plate 4).

b. Building Demolition/Debris Removal

There are no projects in this category.

IIIGo sack to the Table of Contents Paae 

2/10/97 9:53:08 AM



SAN LUIS OBISPO WORK PLAN FOR REMOVAL ACTION:... Page 1 of 9

4" 1.0 PROJECT DESCRIPTION

IT Corporation (IT) has received Delivery Order 0001 from the U. S. Army
Corps of Engineers (USAGE), to perform unexploded ordnance (UXO) removal actions
at the Former Baywood Park Training Area, San Luis Obispo County, California. IT
has subsequently selected UXB International Inc. (UXB) as its subcontractor.

1.1 The project site for Delivery Order 0001 is a 102 acre portion of the
former Baywood Park Training Area (BPTA) and is expected to be contaminated with
UXO remaining from Army, Navy, and Marine training exercises (Figure 1). The
BPTA was used as a practice amphibious landing area and a wide variety of live
ordnance is suspected to have been used. Previously, 105mm, 75mm, 40mm, and 37mm
projectiles; 5 inch and 2.36 inch rockets; rifle grenades; hand grenades;
dynamite; practice anti-tank mines; and small arms have been recovered from the
site.

1.2 The Delivery Order 0001 site is currently an ocean front portion of the
Montana De Oro State Park and is owned by the California Department of Parks and
Recreation. It is open to recreational pedestrian traffic, but is not heavily
traveled due to the remote location of the site.

1.3 Approximately one third of the site is overgrown with dense vegetation.
This vegetation is growing in clumps that have a diameter of approximately 15
feet with unvegetated perimeter areas. The remaining portion of the project site
is a sandy beach area with rolling dunes up to 100 feet tall.

1.4 Animal and plant life are present on the project site and some are
considered to be endangered species. Archeological remains are possibly located
on the project site. Figure 1 illustrates the project site and the relative
locations of the vegetation, dunes, and endangered species.

1.5 The Scope of Work (Figure 9-3) includes the location, identification,
removal, and disposal of all UXO contamination located within the project site
to a depth of 10 feet. Quality control is required to ensure the complete
removal of all UXO contamination.

1.6 On May 14, 1991, a site visit was conducted by Messrs. Enzo Zoratto, Joe
Alexander, Frank Javorka, and Dave Erb of IT, and Mr. Jim Pastorick of UXB. This
work plan is prepared by IT with the assistance of UXB and is based on
observations made during the site visit, the Scope of Work for Delivery Order
0001, the document 'Defense Environmental Restoration Program, Inventory
Project Report, Baywood Park Training Area, San Luis Obispo, California, Project
No. J09CA003113', and previously executed projects.

1.7 In order to achieve the scope of work objectives of the former BPTA
Removal Action, the following tasks must be accomplished:

• Inspection of the site and determination of exact clearance area
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• Division of the 102 acres into subareas and survey lanes

• 100 percent surface and subsurface geophysical UXO survey

• Hand sifting of surface contaminated dunes

• Excavation and removal of UXO and debris to a depth of 10 feet

• Daily disposal of hazardous UXO by detonation

• Venting of inert UXO filler material

• Turn-in of inert scrap to Defense Reutilization & Marketing Office (DRMO)

• Backfilling and replanting of disturbed areas.

.0 GEOPHYSICAL METHODOLOGY

2.1 UXB proposes to use the following equipment during the performance of
field work at the former BPTA:

• The Foerstezierex Ordnance Loca.tqx - The Foerster Ferex Ordnance
Locator is the most recent military approved method of ordnance location and is
used by U. S. Military Explosive Ordinance Disposal(EOD) forces for detecting
subsurface ordnance items. The locator is a hand-held unit and uses two fluxgat
magnetometers, aligned and mounted a fixed distance apart, to detect changes in
the earth's ambient magnetic field caused by ferrous metal or disturbances
caused by soil conditions. Both an audio and metered signal are provided to the
operator.

• Schonstedt GA-52B Macrnetometer - The Schonstedt GA-52B is a dual
fluxgate magnetometer and operates on the same principal as the Foerster Ferex
Ordnance Locator; but the Schonstedt GA-52B is not tested and approved by the U
S. Navy EOD Technology Center and its ability to detect specific sizes of
ordnance to various maximum depths has not been specifically tested. The
Schonstedt GA52B is useful when used as an inexpensive and highly portable
magnetometer to quickly screen surface and near-surface areas for ferrous
content. Because of this, every Schonstedt GA-52B used on this project will be
certified daily by detecting a metallic signature representative of a 155mm
projectile buried in a known location to a depth of 10 feet.

• A Global Positioning System receiver (GPS) will be utilized to
identify the location of UXO's. The receiver, when held over the location, will
locate the exact latitude, longitude, and altitude of the UXO. This data will b
supplied to the Command Post (CP) for addition to the site map.

2.2 The detection capability of the Foerster Ferex is dependent upon the
size of the item versus its depth, but it is suitable for location of 7.2 inch
rockets to a depth of 10 feet.

It is calibrated at the factory service center to locate ordnance to the
following depths, which are verified by extensive military field use and
operational testing at the EOD Technology Center, Indian Head, Maryland:
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ITEM DEPTH

Small Arms Round 1 ft

Hand Grenade 2 ft

Anti-Personnel Mine 3 ft

Anti-Tank Mine 4.5 ft

Medium Projectile (105mm) 10 ft

Small Bomb 15 ft

Large Bomb 19 ft

2.3 Although the Foerster Ferex Ordnance Locator detects disturbances caused
by changes in soil conditions, its ability to detect metallic items is not
hindered by local soil conditions. The Foerster Ferex Ordnance Locator is
ideally suited for us in highly metallic soil because of the ability of the
Ferex Locator to be recalibrated in the field to compensate for local soil
conditions.

3.0 STANDARD OPERATING PROCEDURE

/-'
3.1 All removal actions at the Baywood Park Training Area (BPTA) will be
performed in accordance with the direction contained in the IT Health and Safety P1
(HASP) [Appendix A] and 'Safety Concepts and Basic Considerations Unexploded
Explosive Ordnance (UXO)' of January 11, 1991, by the USACE [Appendix E].

3.2 The overall survey area will be divided into smaller survey subareas to
ensure complete coverage, during the surface and subsurface UXO surveys, by
reducing the project to a series of manageable subareas. This will also enable
accurate and verifiable Quality Control (QC) checks to be conducted. The survey
area (Figure 1) shows how it will be divided into the UXO survey subareas.

3.3 Due in part to environmental issues involved with the site, prior to any
site work the steps outlined [Appendix C) will be coordinated with the USACE, IT
Project Management and the California Department of Parks and Recreation.

3.4 The entire site perimeter will be fenced with plastic snow fence. The
snow fence will serve as the perimeter of the site. UXO trained personnel will
survey the fence line prior to placement of posts in order to ensure that no UXO
material will be struck by the fencing operation.

3.5 Due to the nesting patterns involved with the site, the work will
proceed from the northern most end of the project and proceed to the south.

3 6 General Procedures 
f-'

The actual boundaries of the removal action will be determined, and mutually
agreed to by IT, UXB, and the USACE Site Representative at the commencement of
the project. The mutually agreed upon area will be marked by the UXO Supervisor.
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3.6.1 Geophysical Survey

/-' The 100 percent geophysical survey will be conducted with the Schonstedt
GA-52B Magnetometer which will be used to locate surface and subsurface UXO and
debris in accordance with the Standard Operating Procedure (SOP) [Appendix D).
Subsurface contacts located by 'the Schonstedt GA-52B will be plotted on the
subarea map and marked with a pin flag so that they can be investigated at the
conclusion of the subarea surface survey by excavation.

If an item is visible at or above ground level, it will be identified,
plotted on the subarea map, and marked with a pin flag. Even though there will
be twenty-four hour security and temporary fencing, flagging and pins
identifying anomalies will not be left in position overnight. All surface UX0
thus located will be disposed of, by detonation, at the end of each work day.

3.6.2 Survey Procedures

The UXO Supervisor will be in charge of the actions of the Survey Team,
which will be comprised of two (2) UXO Specialists and two (2) UXO Technicians.
First, the UXO Supervisor will direct the establishment of the subarea as
plotted in Figures 1.1, 1.2 and 1.3. The boundaries of the subarea will be
marked by placing 4-foot long orange painted stakes at the subarea corners and
every 100 feet along the subarea boundary.

3.6.3 The UXO Supervisor will oversee the division of the subarea into
5-foot wide search lanes. Wooden stakes will be driven into opposing ends of the
subarea boundary at 5-foot intervals. Surveyor's line will then be strung
between opposing stakes to form the easily definable search lanes as depicted in
Figure 3.1.

3.6.4 The Survey Team will then systematically and thoroughly search their
assigned search lane, under the supervision of the UXO Supervisor, each using a
Schonstedt GA526 Magnetic Locator. UXO located on the surface will be marked
with four pin flags, identified and recorded in the Survey Log and on the
subarea map by the UXO Supervisor. Suspected subsurface UXO contacts will be
marked with one pin flag and recorded in the Survey Log and on the subarea map.
The Survey Team will continue in this fashion until the subarea is completed and
then proceed to the next subarea to be surveyed until the entire site is
completed.

3.6.5 Survey Team Organization
The following organization will be used during Survey Team operations.

Senior UXO Specialist-
• Senior UXO Specialist is the senior member of the UXO removal team

and is responsible for UXO field operations.
UXO Supervisor-

• Reports directly to the Senior UXO Specialist and is responsible for
the control and operation of the Survey Team. This responsibility will include
the following:

• Ensures that Survey Team Members maintain the proper interval and stay in
position during the survey.
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• Ensures that Survey Team Members comply with the requirements of the HASP.

• Properly logs and records all UXO located during the survey on the subarea
map and in the survey log.

• Ensures that all UXO located are properly marked.

Sweep Team Member-

• Reports to the UXO Supervisor and is responsible for the careful and
complete coverage of the sweep area assigned.

3.6.6 Equipment

The following equipment will be used in addition to the magnetometers
already described in Section 2.0, to locate and access UXO during the removal
action:

• and Excavation Tools - small hand tools such as shovels, knives, and pry
bars will be used by UXO Technicians to carefully excavate possible UXO contact
to the maximum depth of 3 feet or deeper if the backhoe cannot be used due to
environmental sensitivity.

• Backhoe - A CAT426 (capable of digging to 15 feet in depth), 4 wheel
drive, rubber-tired backhoe, or equivalent, operated by a UXO Specialist, will
be used to carefully excavate subsurface metallic contacts that are at least 3
feet deep, to a maximum depth of 10 feet. Deeper excavation is possible at the
direction of the USACE, and will require an increased level of effort due to th
Occupational Safety and Health Administration (OSHA) requirement to shore or
slope the excavation walls of pits deeper than 15 feet. Should this occur, the
selected equipment is capable of excavating to a depth of 15 feet. In the event
that digging is required below 5 feet, refer to [Appendix A, Attachment F.
Section 5.2].

3.6.7 Communications, Control and Field Office

The UXO Supervisor will maintain communication with the Command Post (CP)
via portable hand-held radio. He will secure sweep team operations in the event
of a loss of radio communications until communication with the CP is
reestablished.

3.6.8 The CP will be located at the area depicted (Figure 1). The area will
be temporarily fenced and locked to provide secure storage for the site office
trailer, explosives magazines, and field equipment.

3.6.9 The UXO Supervisor will be able to control the movements of the Survey
Team through voice communications because of the small size and close spacing of
the Survey Team Members.

3.6.10 Marking the Location of UXO
Each member of the Survey Team will carry a supply of pin flags which are 18
inches long and topped with a florescent orange flag. When a suspected UXO
contact is located, the Survey Team Member locating the contact will place a pin
flag in the ground near to, but not touching, the suspected UXO. The approximate
location of the pin flag will be marked on the subarea map and the proper entry
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will be made in the Survey Log (Figure 3-3) by the Survey Team Leader.

3.6.11 Data Collection
The UXO Supervisor will be responsible for collecting and recording data
acquired by his Survey Team for the purpose of enabling project management
personnel to completely reconstruct a detailed picture of UXO contamination
found during the surface survey.

3.6.12 Upon completion of a subarea surface survey, the UXO Supervisor will
deliver the following items to the Senior UXO Specialist:

• The subarea map with the approximate suspected locations of UXO, numbered
sequentially in the order found.

• A UXO logbook with the following information on all suspected UXO
contacts:

• Log number corresponding to the number identifying the contact on the
subarea map

• Positive identification of all UXO, or size and other identifying
features, if a positive identification cannot be determined.

3.6.13 Excavating Suspected UXO
Only the minimum number of UXO trained personnel will be allowed to excavate
a suspected UXO contact. Excavation of suspected UXO will be done by a
two-person team of UXO Technicians after the completion of the geophysical
survey in accordance with the SOP for excavation [Appendix Dl. The Excavation
Team will be given an Excavation Accountability Form (Figure 3-2), that was
prepared by the UXO Supervisor and lists each pin flag that was placed to
identify a potential subsurface UXO. They will then begin at one end of the
subsurface survey lane and will investigate the location of each pin flag.

3.6.14 The Excavation Team will use the Schonstedt GA-52B Magnetic Locator
to reacquire the exact position of the suspected UXO. They then will carefully
hand excavate the area to a depth of 1 foot, while frequently monitoring the
excavation area with the Magnetic Locator.

3.6.15 If the anomaly is located within 3 feet of the surface, the
Excavation Team will determine if it is a UXO. If the item is not UXO, it will
be removed, left adjacent to the excavation area and the excavation will be
resurveyed to ensure that a UXO is not hidden beneath it.

3.6.16 The Excavation Team will then annotate the results of the excavation
on the Excavation Accountability Form, backfill the hole created during the
excavation, and remove the pin flag before continuing along the subsurface sweep
lane.

3.6.17 If the item is UXO, the UXO Excavation Team will carefully remove
enough soil to allow them to either identify the UXO or to obtain its
identification features. They will then place four pin flags around the UXO to
identify it as a subsurface UXO and annotate the UXOs nomenclature or
identification features on the Excavation Accountability Form. The team will
then proceed along the subarea until all suspected UXO have been excavated.
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3.6.18 If the item is located at a depth greater than 3 feet, a 426, 4 wheel
drive, backhoe will be used, on existing roads and in non-sensitive areas, to
carefully excavate the area directly adjacent to the suspected UXO as detailed
in the excavation SOP [Appendix D].

3.6.19 Excavation Data Collection
Upon completion of the excavation of all potential UXO within the subarea,
the UXO Excavation Team Leader will deliver the completed Excavation
Accountability Forms for the subarea to the Project Leader. The Senior UXO
Specialist will then take the information from the completed Excavation

Accountability Forms and annotate the subarea maps and logbook with the location
and nomenclature or identification features of all UXO located during the
subsurface survey. The type and location of located UXO will also be annotated
on an overall site map maintained at the CP to enable all Project Managers
to study the overall view of located UXO.

3.6.20 Disposal of UXO
All UXO located during the workday will be disposed of by detonation at the
end of the workday. The SOP for Disposal of UXO [Appendix D], and the general
guidance contained in "Safety Concepts and Basic Considerations Unexploded Explosiv
Ordnance (UXO)" developed by the USACE [Appendix E], will be followed.

3.6.21 All explosive supplies, including two magazines (one for explosives
and one for initiators), .25 lb cast boosters, 60 Grain/foot detonation cord,
No. 8 blasting caps, and 1 inch oil well perforators are anticipated to be
obtained from a local supplier. The explosives magazines will be located in a
bermed site within the CP compound area. Storage of explosives will be limited
to 60 pounds of explosives and will be in compliance with 27 CFR 55 Subpart K
The magazines will be lighted with flood lights during hours of darkness, and a
24-hour guard will be in place whenever explosives are being stored at the CP.

3.6.22 Transportation of explosives inside the fenced portion of the project
site will be by foot with no special explosives transportation vehicle required.
All detonations during the project will be electrically initiated. This method
will offer the UXO Supervisor the maximum amount of control over the detonation
and allow the detonation to be aborted up to the instant of initiation.

3.6.23 The following general procedures will be followed for all disposal by det

• The Disposal Team, comprised of the UXO Supervisor and a UXO Specialist,
will inspect the location, condition and net explosive weight of the UXO to be
disposed. If possible, all UXO will be blown in place.

• The Disposal Team will then proceed to the CP area and notify the San Luis
Obispo Fire Department and the San Luis Obispo County Sheriff that demolition
operations are going to take place and receive permission from the Senior UXO
Specialist to conduct disposal operations. It is the responsibility of the
Senior UXO Specialist to schedule the disposal and to ensure that all project
personnel are accounted for before disposal operations begin. They will then
prepare enough explosive charges to perform the planned disposal, by attaching

a length of detonating cord to the explosive charges. The explosive material
will be transported by a vehicle from the storage area near the CP to the fence
site. At the fenced site the explosive will be transported by foot to the actua
detonation location. The initiators will be transported to the detonation site
in separate vehicles.
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• Upon arrival at the safe firing point, which will be determined by
exceeding the fragmentation distance for the net explosive weight, the Disposal
Team will lay out the firing wire while proceeding to the disposal site and set
up the disposal shot. If several UXO are located in dose proximity to each
other, they will construct a mainline/branchline shot to dispose of several UXO
at once to increase the efficiency of the operation while ensuring that the siz
of the disposal does not increase the hazard/fragmentation area to a radius tha
is larger than has been evacuated.

• The firing wire and initiators will be tested for continuity and the UXO
Supervisor will observe the UXO Specialist position the explosive charge agains
the UXO. The disposal shot will then be tamped, if possible, to minimize the
effects of the detonation.

The initiators will then be connected to the firing wire and taped to the
end of the detonating cord. The UXO Supervisor will then inspect the demolition
shot and return to the safe firing point.

Prior to initiation, the UXO Supervisor will scan the hazard/fragmentation
area, including the overhead airspace to ensure that no aircraft are in sight,
with binoculars and sound three distinct blasts on an air horn. He will then
scan the entire area again and initiate the demolition charge if all is clear.

• The Demolition Team will conduct an inspection of the disposal shot,
after successful initiation of the explosive charge, to ensure complete disposa
of the UXO. In the event of a misfire, the procedures outlined in the SOP for
Disposal of UXO [Appendix D] will be followed.

3.7 Health and Safety Procedures 
The appropriate level of personnel protective equipment (PPE) for each site
will be worn during operations. The HASP [Appendix Al addresses in more detail
the levels of protection and the elements of the Safety Program. In all cases i
is the responsibility of the Site Safety and Health Officer (SSHO) to ensure
that the proper level of PPE is worn at all times.

3.7.1 The SSHO will be knowledgeable of all IT and UXB safety and health
procedures. Periodic Site Safety Audits will also be conducted by an IT
Certified Hygienist to ensure adherence to the project HASP.

3.7.2 Emergency medical arrangements are discussed in detail in the HASP
[Appendix A]. USACE Engineering Form 3394 will be completed in the event of an
accident.

3.8 Removal Action Plans 
The removal action plans for each of the identified subareas are presented
in subsequent subsections in the order anticipated during field operations.

3.8.1 Subarea 1 - Flat Sandy Beach
The procedures, as described above, apply to the removal actions planned for
subarea 1 (Figure 1.1).

3.8.2 Subarea 2 - Large Sand Dunes
The procedures, as described above, apply to the removal actions planned for
subarea 2 (Figure 1.2). In addition, areas of the large sand dunes are highly
contaminated with ordnance debris on the surface. The fragments of ordnance
contamination will first be screened from the contaminated dune surface by hand
screening the dune surface in place. The sand will be scooped into a hand scree
by two UXO specialists who will immediately sift the sand back into the area it
was taken from with the ordnance fragments remaining in the screen to be carrie
off site. Following removal of the surface contamination, the removal action
will proceed as described above to check for UXO contamination within the dune.

3.8.3 Subarea 3 - Heavily Vegetated Area
The procedures, as described above, apply to the removal actions planned for
subarea 3 (Figure 1.3).
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Continue on to Section 4
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ORDNANCE AND EXPLOSIVES (OE)
consists of either (1) or (2) below:

1. Ammunition, ammunition components, chemical warfare materials or explosives which have been
lost, abandoned, discarded, buried, fired, thrown from demolition pits or burning pads, or shot
off ranges. Such ammunition, ammunition components and explosives are no longer under
accountable record control of any DOD organization or activity.

2. Explosive Soil. Explosive soil refers to mixtures of explosives in soil, sand, clay, or other solid
media at concentrations such that the mixture itself is explosive.

Camp San Luis Obispo
• Archive Search Report (ASR' 
• Expanded Site Investigations (ESI)
• Engineering Evaluation/ Cost Analysis (EE/CA)
• Community Relations
• Removal Response

1111 Go Back to the Prolect Site Page. 

2/11/97 9:21:38 AM



Camarillo Airport (Oxnard AFB): Section 1-3 Page 2 of 7

designated as the USACE Mandatory Center of Expertise (MCX) and Design Center
for Ordnance and Explosive Waste (OEW). As the MCX and Design Center for OEW,
USAEDH is responsible for the design and successful implementation of all
Department of the Army OEW remediations required by CERCLA. USAEDH also designs
and implements OEW remediation programs for other branches of the Department of
Defense when requested. In cooperation with the Huntsville Division, the U.S.
Army Corps of Engineers St. Louis District has been assigned the task of
preparing Archives Search Reports (ASR) for those Formerly Used Defense Sites
(FUDS) suspected of Ordnance Explosive Waste (OEW), including Chemical Warfare
Materials (CWM) contamination.

1.2 Subject 

With the acquisition of about 303 acres in early June 1943, the Department
of the Army initiated World War II (WW II) flight operations at a site near the
City of Camarillo, California (Figures 1 & 2). The army airfield was known
as the Oxnard Flight Strip, and was used for flight training, aircraft
maintenance, and troop housing. From 1947 to 1951, under ownership of Ventura
County, the subject site was jointly used by the Army, California Air National
Guard, Naval Air Missile Test Center, and various civilian aircraft. From 1951
to 1969, the site served as a U. S. Air Force base, and under the Aerospace
Defense Command of the Air Force was used as a military fighter installation
with all appropriate support facilities and services. The site, referenced
herein as Camarillo Airport DERP-FUDS Site No. JO9CA012600 (OEW Project
No. J09CA012603), was named the Oxnard Air Force Base (AFB), while under
the control of the U. S. Air Force. Air Force improvements at the Oxnard AFB
included about 60 main buildings; a 8,000 foot paved runway with taxiways
and aprons; a number of smaller buildings and other facilities for water,
electrical, sewer and heating systems, roads, parking, recreation and fencing.

1.3 Purpose 

This Archives Search Report compiles information obtained through historical
research at venous archives and records-holding facilities, interviews with
persons associated with the site or its operations, and personal visits to
the site. All efforts were directed toward determining the possible use or
disposal of OEW of any type, including CWM, on the FUDS. Emphasis was placed
on establishing the type of munitions, containers, quantities, and area of
disposal. Information obtained during this process was used in developing
recommendations for further actions at the site.

1.4 Scope

This investigation centered on the potential that OEW and/or CWM
contamination could remain on the Camarillo Airport (Oxnard Air Force Base,
a.k.a. Oxnard Flight Strip) during two distinct periods of use by the DOD. A
site plan of the WW II era facilities is provided as Map M-3, which is a 1947
drawing presenting the original disposal of surplus properties. The layout of
the Camarillo Airport when used as the Oxnard Air Force Base is
furnished on Maps M-4, Layout Plan, and M-5, Air Defense Command Master Plan.
These drawings indicate the areas under investigation and locations of current
site photographs. The details of the bomb storage in the southeast corner of the
base are provided on Map M-6. This report presents the history of the site,
description and characterization of the immediate surrounding area, real estate
ownership information, findings of a visual field survey, and OEW site analysis,
including an evaluation of potential ordnance contamination. A separate report
supplements these ASR FINDINGS and furnishes the CONCLUSIONS and RECOMMENDATIONS.

Figure 1 Project Location Mao 
Figure 2 Vicinity Map 

2.0 Previous Site Investigations 

2.1 Project Inventory Report 

By Memorandum dated 26 March 1991, the Commanding Officer, Los Angeles
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District, U.S. Army Corps of Engineers (CESPL), forwarded the Findings of Fact
and Determination of Eligibility (Inventory Project Report or INPR) to the South
Pacific Division Engineer with the recommendation that he approve and sign the
INPR and forward a copy to Missouri River Division, (MRD) and Headquarters USACE
(CEMP) for further action. Design funds were recommended to accomplish CON/HTW
projects and determine if further study was appropriate at the landfill. The
South Pacific Division Engineer forwarded the findings on 5 June 1991, noting
the site is eligible for DERP-FUDS, requested CEMP approve the proposed CON/HTW
project, and noted the project should include three monitoring wells that were
requested by the County of Ventura Environmental Health Department. An
informational copy of the INPR was forwarded to the Huntsville Division (CEHND).
CEMP authorized the placement of three monitoring wells as requested by the
Ventura Environmental Health Department and noted the INPR needed to be revised
and resubmitted, so it could be clearly discerned what other work might be
necessary under the DERP.

On 23 July 1993, Supplemental INPR information was forwarded to higher
authority by the Los Angeles District on the Camarillo Airport site. The
District Engineer determined that there is containerized toxic waste, hazardous
toxic waste and ordnance explosive waste at this site eligible for cleanup under
DERP-FUDS. Again, it was recommended that CEMP approve remedial design funds for
the CON/HTW project and also that a copy of the report be forwarded to CEHND to
determine if further action is appropriate relative to the OEW category. By
Memorandum dated 27 August 1993, the Division Engineer recommended approval of
the proposed CON/HTW and HTRW projects, and requested CEHND determine the need
for further OEW investigation and action at the site. It was noted that CESPL
had estimated a RAC "3".

By correspondence dated 5 April 1994, CEMP authorized the projects. Copies
of the original INPR and the Supplemental INPR correspondence chains are
enclosed as Appendices Cl and C2, respectively.

In the record of an INPR site visit by personnel from Engineering Science
Incorporated, it was mentioned "that due to activities of the former Air
Force Base, it is suspected that Ordnance and Munitions may have been buried at
the storage bunkers located at the southeast corner of the airport". A
subsequent memorandum prepared by CEHND, dated 2 January 1992 issued a "Caution
that any intrusive work, particularly in landfills and/or waste areas, have the
potential for encountering UXO".

2.2 Environmental Impact Statement - Disposal of the Former Oxnard Air
Force Base 

In 1970, Ventura submitted its formal application to reacquire the Oxnard
Air Force Base. 

The transfer was controversial and as various entities fought over control
of the air base, the necessity of an Environmental Impact Statement (EIS) became
apparent. Thus, pursuant to the provisions of section 102(2)(C)of the National
Environmental Policy Act of 1969 (Public Law 91-190), on 16 July 1971, the
General Services Agency (GSA) submitted a draft Environmental Statement relating
to the disposal of the former Oxnard Air Force Base. Although GSA's firm
disposal plan was not reached and addressed by the EIS (draft), a number of
disposal alternatives were considered in the report. Sometime later (27 June
1974) URS Research Company, under contract with GSA, prepared the Final EIS for
the proposed Disposal of the former Oxnard AFB. The proposed plan of
disposal consisted of an "airport complex" with various lands
committed to recreational, educational, institutional purposes, as well as a
county airport, and corresponding support and commercial activities. It is
believed the EIS reflected the multiple control and various land uses now
evident on the Camarillo Airport.

/ 2.3 Associated Studies to Environmental Impact Statement 

Previously described was the fact that the transfer of the airfield was
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controversial and various entities fought over control of the facility. The EIS
identified previous investigations which were reviewed and analyzed by GSA's
consultant in identifying and determining environmental impacts. The following
were mentioned as presumed available from archival sources if needed:

• Master Plan of General Aviation, Phases 1, 11, and 111, 28
July 1970. Prepared by Adrian Wilson & Associates the study prepared The
Committee Against Camarillo Airport.

• Analysis of Adrian Wilson Report: Phases I and 12, 7 April
1970, a study prepared by Environmental Resources Inc and Travelers Research
Corporation.

• An Analysis of the Air Pollution potential in Selected Areas of
Ventura County.

2.4 Other Recent Available Studies and Reports 

• Results of Contaminated Soil Removal, Underground Jet Fuel
Storage Tank Area, Camarillo Airport, McClelland Engineers, Inc.,
November 1988. Presented the results of soil removal operations and soil
testing in the vicinity of the underground jet fuel storage tanks.

• Site Assessment, Underground Hydrocarbon Contamination, Camarillo
Airport, McClelland Engineers, Inc., 10 May 1988. Contamination in the
form of petroleum hydrocarbons was detected near underground fuel storage tanks
near Building 191. A site assessment was completed for Ventura County by
McClelland. The report recommended the installation of groundwater monitoring
well(s) to determine contamination down gradient from the expected point source,
and the excavation of soils from the top of the two western tanks down to the
water table to inspect pipes for leaks and remove contaminated soil.

3.0 Site and Site Area Description

3.1 Location

The Camarillo Airport is located in Ventura County, within the city
limits of Camarillo, CA, approximately 35 miles northwest of Los Angeles, 13
miles southeast of Ventura, and 8 to 9 miles east of Oxnard. The FUDS is 1/4
mile south of California Highway 101 (Ventura Freeway). It can be reached by
exiting at the Las Pasos Road interchange with the Ventura Freeway, and heading
south. Travel on Las Pasos until the first major intersection, where turning
right onto Pleasant Valley Road and traveling 1/8 mile leads to the airport
entrance, Airport Way (Figures 1 & 2).

3.2 Past Uses 

According to historical information, the site was located in an area once
known as Springville. It was originally developed early in 1942 as a landing
strip for light planes on approximately 100 acres by the U. S. Public Roads
Administration. Late in 1942, the U. S. Army Air Force took over the strip and
purchased an additional 303 acres, extending the base south to Pleasant Valley
Road. Prior to its development as the Oxnard Plight Strip, local farmers
owned most of the 303 acres which were used for agricultural purposes, primarily
the growing of vegetables and pasture for livestock.

3.2.J General History

After the Army's acquisition of the property, the Oxnard Flight Strip
fell under the jurisdiction of the 4th Air Force, Santa Maria Army Air Base
(AAB). After completion of building construction that began early in 1943,
operations were initiated on 22 June 1943, when twenty-six enlisted men, on
detached service from the 31st Base Headquarters and Air Base Squadron, March
Field, reported for duty at the field. In July 1943, the 504th Base Headquarters
and Air Base Squadron, consisting of three officers and one hundred twenty-eight
enlisted men arrived from Santa Maria AAB. On 2 October 1943, the 383rd Fighter
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Squadron arrived to start their training in the P-38 Lightning aircraft until
the unit left the base at the end of 1943 (Roed 1943). The 504th Base
Headquarters and Air Base Squadron transferred on 1 January 1944, and the
squadron was then known as the Detachment D 483rd Base Headquarters and Air Base
Squadron. With the general reorganization of the 4th Air Force, on 1 April 1944,
the facility was transferred to the 441st Air Base Unit, headquartered at Van
Nuys Metropolitan Airport, Van Nuys, CA. The Base Headquarters divided the unit
into seven Provisional Squadrons, assigning Squadron "0" to the Oxnard
Flight Strip. Pilots continued to train in the P-38 aircraft. Joint use of
the field occurred during the 1943-44 time frame with the addition of a Navy
Auxiliary Air Station. Torpedo bombers and drone aircraft, attached to the Naval
Air Station at Point Magu, were known to have occupied the field. In July 1944,
another detached air squadron tested an experimental glider. Units of the Marine
Corps stationed at Goleta in Santa Barbara County, used the field in 1945 as
auxiliary base and practiced aircraft carrier landings. Pilot training continued
until the end of the WW II (Chennault 1944) (441st Air Base Unit 1945b).

The Army formalized plans for inactivation of the flight strip in June 1945.
The War Assets Administration (WAA) assumed accountability for the flight strip
in 1946 and declared the field excess to government needs on 14 February 1946.
WAA first reclassified the property on 13 August 1947, and by the end of 1947
had reconciled the records of Real Property and Accounting. The WAA returned the
acreage containing the runways to the Public Roads Administration (PRA) (WAA
1948). The County of Ventura, CA, acquired an interim lease from the WAA and the
PRA to operate 303.35 acres as an airport. They released the acreage to the
county later in the year (WAA 1946). During this period, the county allowed the
California Army and Air National Guard to use the base (U.S. Army Corps of
Engineers, Los Angeles District 1994). On 13 April 1948, the county issued the
Department of Navy a permit to use the facility as a Naval Air Missile Test
Center. The main base was at Point Magu, CA (Barrow 1948).

These joint uses continued until 1951, when the county canceled these leases
and the property was reacquired by the U. S. Air Force. Engineers extended the
runways and built additional facilities. Major construction was completed in
December 1952, and the facility opened as the Oxnard Air Force Base on 9
January 1953 (General Services Administration (GSA) 1971a). The Air Force
assigned the base to the 27th Air Division, and the 354th Fighterinterceptor
squadron arrived to train at the field. Initially, the unit trained on the F-51D
turboprop fighter aircraft. Later in the year, they retired these aircraft and
the 354th received the F-94C jet fighter aircraft (354th Fighter Interceptor
Squadron (FIS) 1953).

The Air Force inactivated the 354th FIS August 18th, and replaced it by
reactivating the 414th Fighter Group (GSA 1971a). The 414th provided air defense
for southern California. Assigned to the 28th Air Division, the 414th conducted
training on the F-94 Starfire jet fighter interceptor aircraft. They later
replaced them with the F-89 Scorpion interceptor in 1956, and finally the F-1O1B
Voodoo interceptor in 1960 (414th Fighter Group 1962) (414th Fighter Group
Public Affairs 1969). Faced with budgetary constraints, the U. S. Government
needed to close military facilities. Oxnard Air Force Base was chosen,
and the base was closed on 31 December 1969 (414th Fighter Group Public Affairs
1969). The Department of Defense declared the base excess to its needs on 12 May
1970, and transferred it to the GSA (GSA 1971b).

3.2.2 Interpretation of Aerial Photoaraphv

a. Photo analysis and land use interpretation were done using the following
listed photography.

Photography Identifier(s)
Date Scale Source Frame (s)

13 Dec 1952 1"=1667' ASCS 1K-33 thru 37,
and 3K-114 thru 117,
3 Jan 1953 3K-150 thru 153
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5 Jan 1958 1"=883' National 19 thru 21,*
Archives 41 thru 43

4 Oct 1959 1"=1667' ASCS 17W39 thru 43,
17W83 thru 86,
17W104 thru 108

20 Sep 1965 1"=1667' ASCS 2FF141 thru 145,
2FF184 thru 188,
2FF204 thru 208

15 Jun 1981 1"=2000' Pacific 3-56 thru 58,
Western 3-72 thru 74

30 Nov 1994 1"=2000' Pacific 11-56 thru 58,
Western 11-85 thru 87

* The above 1958 photos do not cover the site. Further, they appear to be 9'
x 18" photos cut in two parts with one part numbered and the other part not
numbered.

b. The maps cited at paragraph 3.2.3a below were used as references for the
photography.

c. Photography listed above covering the Camarillo Airport site was
examined. Twelve features seen which are considered to be significant are shown
on five photography year bases as follows: Map M-7, 1953 photography; Map M-8,
1959 photography; Map M-9, 1965 photography; Map M-10, 1981 photography; Map
M-11, 1994 photography. One number is used to identify each feature on each map
at which the feature is addressed. For example, location of feature number 1 is
shown and the feature described as it appears on each of the five maps. Further,
each feature is addressed only at those maps on which the feature is considered
to be significant. For example, feature number 7 is addressed only on Maps M-9
through M-11.

d. Terrain at and south of the site slopes gently southwest and south. Steep
hill masses are located just north and about three miles southeast of the site.
Natural surface drainage is poorly developed, but has been improved by
excavation so that the improved channels are prominent. Main land use is
agriculture, mostly cultivated. The area northeast of the site is heavily built
up residential with some commercial. There are some rural residential areas.
Primary and secondary road networks are well developed.

3.2.3 Map Analysis 

a. The site was analyzed using the following USGS 7.5 minute quadrangle map
sheets: CAMARILLO, CAL IF., 1950; CAMARILLO, CALIF., 1950, photorevised 1967.
b. Review of the above cited maps confirms general description of terrain
and land use given at paragraph 3.2.2d above. The maps were useful in locating
the site on the photography.

3.3 Current Uses of Site

The County of Ventura submitted an application to reacquire the base.
However, it went to an inactive status so that Ventura County, CA, could
accomplish an Environmental Impact Statement. Opposition to the proposed reuse
of the property as a regional airport developed in the community of Camarillo.
The Camarillo City Council worked to promote a package of recreational and
educational uses for the base. On May 30, 1975, the GSA granted the former Oxnard
AAB to the County of Ventura. The county desired to use the facility as an
airport, but met opposition from the City of Camarillo. In October 1976, City of
Camarillo and the County of Ventura worked out an agreement for the future use
of the facility as a general aviation airport. The county agreed to follow
strict environmental controls (White 198?). The facility remains a regional
airport offering local commuter service and private jet facilities (Ventura
County Department of Airports 1986).
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The majority of the FUDS is currently owned by Ventura County and is
occupied by the Camarillo Airport, related operational facilities, the
County Fire Department headquarters, and the Sheriff's training facility. In
addition, other current land usage's include three educational entities, a park
district, religious organization, the U. S. Navy, and leased facilities to
private businesses. One unusual use is the construction operators training
school that functions on the west end of the former air base.

3.4 Demographics of the Area 

3.4.1 Center of Activity 

The Camarillo Airport site is located about two miles west-southwest
of the City of Camarillo, Ventura County, California.

3.4.2 Popu.ation Density 

City: Camarillo County: Ventura
Area: 18.4 sq. mi. Area: 1,862 sq. mi.
Pop.: 52,303 Pop. : 669,016
PD: 2,843 persons per sq. mi. PD : 359 persons per sq. mi.

3.4.3 Types of Businesses 

Camarillo is mainly white collar, high tech -- aerospace, and computer
software. There is some light manufacturing. Clairol and 3M have plants in
Camarillo. Of the people in Ventura County employed by businesses about 30
percent are employed by services businesses. Also prominent are retail trade
businesses at about 24 percent as well as manufacturing businesses at about 18
percent and construction businesses at about 8 percent. Foregoing percentages
are at mid March 1990.

3.4.4 Types of Housing 

Housing in Camarillo is composed of both single family and multi-family
dwellings.

3.4.5 New_pevelopment in the Area 

There is some new development, mainly residential, in the Camarillo area.

3.4.6 Typical Cross__Sections of the Population 

Approximately 86.4% of the population of Camarillo is white, 1.6% black,
0.5% American Indian, Eskimo or Aleut, 6.3% Asian or Pacific Islander, and 5.2%
other races. The percent of the total population (of any race) that is of
Hispanic origin is 12.1 % The part of the population under the age of 18 is
36.1%, and the part over the age of 65 is 16.7%. The median age is 36.1 years.
The median value of 11,243 specified owner-occupied housing units in Camarillo
is $249,500.00. The number of business establishments in Ventura county can be
broken down by type as follows: manufacturing 6.1%; agriculture 2.2%; services
35.0%; trade and financial 38.0%; and other 18.7%.

Go Back to the Table of Contents Page. 
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ORDNANCE AND EXPLOSIVE WASTE
CHEMICAL WARFARE MATERIALS
ARCHIVES SEARCH REPORT

FINDINGS
FOR

CAMARILLO AIRPORT (OXNARD AIR FORCE BASE)
VENTURA COUNTY, CALIFORNIA

DERP-FUDS PROJECT NO. J09CA012603

4.0 Physical Characteristics of the Site

4.1 Geology/Physiography 

The Camarillo Airport (Oxnard Air Force Base) site is located in the
Transverse Ranges section of the Pacific Border province. The name Transverse
Ranges is derived from a line of ranges whose general east-west trend is at
nearly right angles to the major structural trends in California. This region
consists of a complex chain of mountain ranges and enclosed valleys or basins.
These ranges have batholithic cores and are a part of the continuous, though
complex, line of intrusive granitic bodies extending from the Klamath Mountains
through the Sierra Nevada southward into Baja California (Thornbury 1965). The
highest ranges in this section are the San Gabriel and San Bernardino mountains.
They consist of Mesozoic granite and older, highly metamorphosed sedimentary and
volcanic rocks (Hunt 1967).

Structurally, the ranges consist of steepsided folds which have been broken
by innumerable faults. This results in each range comprising several sub-blocks
sometimes with notable lithologic differences. The San Gabriel ranges are large,
upthrown blocks, bounded in part by steeply dipping faults. The main mass of the
San Gabriel Range consists of gneisses, schists, and anorthosites of PreCambrian
age; limestones and quartzites of probable Paleozoic age; and intrusive
granites, quartz monzonites and quartz diorites of possibly three ages:
Precambrian, Cretaceous, and mid-Tertiary. Cenozoic sediments and volcanic are
extensive along the north and south margins. The principal orogeny which
produced the Transverse Ranges occurred in middle or late Pleistocene time and
is apparently still in progress (Thornbury 1965).

The site is north of the Santa Monica Mountains, and to the south of the
Santa Clara Valley, which is comprised mostly of unconsolidated alluvium
deposited by the Santa Clara River. The alluvial deposits are a mixture of
Quaternary age sands, gravel's, cobbles and boulders derived from the granitic
basement complex of the mountains. These sediments exhibit a broad range in
size, from sand and silt to boulders up to four feet in width. This size
distribution owes in origin to the proximity of the site to the mouth of the
Santa Clara Valley and the Santa Clara Mountains to the north.

4,..z Soils 

The Camarillo Airport (Oxnard Air Force Base) is underlain by soils
that occur on gently sloping alluvial fans between elevations from near sea
level to 3,500 feet. The site soils are over 60 inches deep, are well drained,
and have moderately rapid subsoil permeability. They have pale-brown course
sandy silty clay surface layers about eight inches thick underlain by light
yellowish-brown coarse gravelly silty clay with sand substratum. Typically they
are slightly acid to mildly alkaline throughout but occasionally are calcareous
in the lower part. Thin layers of coarser material may occur below 40 inches.
Furthermore, the potential for sheet and rill water erosion of the site soils is
moderately high. These surficial site soils are slightly susceptible to wind
erosion. In addition, the risk of corrosion to untreated steel is low (Soil
Conservation Service 1969).

4.3 Hydrology

4.3.1 Surface Water
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The Camarillo Airport (Oxnard Air Force Base) site is located in the
coastal plain of the northwestern Los Angeles Basin. The airport is about 35

miles northwest of downtown Los Angeles and within 10 miles of the Pacific
Ocean. The site lies at the southeast base of the Camarillo Hills, which rise to
about 500 feet NGVD (Net Geodetic Vertical Datum), with the elevation of the
airport varying from elevation 50-100 NGVD. Airport site topography shows a

fairly uniform slope of about 0.5 % to the south-southwest. Surface runoff from
the airport flows in this direction and enters either Revolon Slough, on the
west and southwest side of the site, or an unnamed tributary on the east side of
the site. Both streams flow generally south and enter Calleguas Creek, about 5
miles south. Ground elevations of the airport proper are well above the
elevations along either stream. The only site flooding possible appears to be
from short duration, shallow pending occurring during intense rainfall runoff
periods. No actual hydrologic information exists for streams in the area.

4.3.2 Ground-Water

The alluvial deposits occupying the floor of the Santa Clara Valley are a
part of a substantial network of groundwater aquifers. Most of the water for
various uses comes from the unconsolidated Quaternary alluvial deposits, and

generally occurs under unconfined conditions. Groundwater levels are subject to
seasonal variations and fluctuations from recharge. The gradient is southward

into the San Gabriel Valley alluvium, or towards the downdip slope Santa Monica
Mountains. The water table is approximately 100' below the ground surface.

4.4 Weather

The climate of the area is generally pleasant and mild throughout the year,
due primarily to the nearby Pacific Ocean. Abundant sunshine is the norm from
spring through much of the fall. The bulk of the precipitation occurs during the
winter months. Over 90% of the rainfall occurs in the period from November
through March, based on rainfall records of Oxnard, California about 8-9 miles
southwest of the site. Winter rainfall results from long duration, low intensity
cyclonic storms moving inland from the Pacific Ocean. The occurrence of snowfall

and of thunderstorms is extremely unusual. The summers are dry with little
rainfall from about May through October. Unless significant reservoir storage
exists in a given watershed, a stream may go dry during the summer and fall
periods.

Summer temperatures can occasionally be severe, with the record high of 112"F
occurring in June 1990. Temperatures well in excess of 100•F can occur
during the summer months, and have been recorded in every month from April
through November. However, these high temperatures are moderated by low
relative humidities and by westerly winds from the Pacific. Winter temperatures
are mild, with the lowest temperatures normally still above freezing. The

record low temperature for the area is 28"F occurring In January 1949.

Winds vary from about 5-7 miles per hour from the west through the year,

except for December-January when they are from the northeast. Wind gusts up
to 49 miles per hour have been recorded at the Los Angeles Civic Center

station, the nearest source of long term climatologic data (about 35 miles
to the southeast). Climatological data for the area are summarized in TABLE 41.

TABLE 4-1
CLIMATOLOGICAL DATA FOR CAMARILLO AIRPORT, CALIFORNIA

Temperature (F) Precipitation

Average Average Wind Wind

Month Daily Monthly Velocity Direction

Min Max Mean Average
(Inches) (mph)

,"'"" January 46.7 66.6 57.2 3.21 6.8 NE

February 49.2 68.5 58.9 3.09 6.9 W
March 50.2 68.7 59.5 2.46 7.0 W
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April 53.0 70.9 62.0 1.03 6.6
May 56.6 73.2 64.9 0.12 6.3
June 60.4 77.9 69.2 0.05 5.7
July 64.3 83.8 74.1 0.01 5.4
August 65.3 84.1 74.7 0.05 5.3
September 63.7 83.0 73.4 0.26 5.3
October 59.2 78.5 68.9 0.29 5.7
November 52.7 72.7 62.7 1.68 6.4
December 48.4 68.1 58.3 2.12 6.6

Annual 55.9 74.7 65.3 13.65 6.2

W
W
W
W
W
W
W
W
NE

Source: NOAA 1992. Local Climatological Data (temperature/wind) of Los
Angeles (Civic Center), California. NCDC, 1993. Precipitation Data for Oxnard,
California.

4.5 Ecolocry

The information provided for this site was compiled from the U.S. Fish and
Wildlife Service (USFWS) and the California Department of Fish and Game Natural
Diversity Data Base (NDDB).

The USFWS indicated that the candidate species, southwestern pond turtle
(Clemmvs marmorata pallida) occur in the vicinity of the Camarillo Airport
(Oxnard Air Force Base) Site.

The NDDB listed the Conejo buckwheat (Eriocronum crocatum), rare, as the only
species of state concern in the vicinity of the Camarillo Airport (Oxnard Air
Force Base) FUDS.

No additional information on the occurrence of rare or endangered species or
natural communities is known at this time. This does not mean that other state
or federally-listed species may not be present within the areas of interest. An
on site inspection by appropriate state and federal personnel may be necessary
to verify the presence, absence or location of listed species, or natural
communities if remedial action is recommended as part of the final ASR.

5.0 Real Estate

5.1 DOD Ownership

The original acquisition took place in 1943 for the Oxnard Flight Strip,
and consisted of 303.35 acres fee acquired from the County of Ventura, and
99.71 acres acquired by Use Permit from the Federal Public Roads Administration
(FPRA). The property was conveyed back to the County and FPRA in 1948. Between
1951 and 1963 the following property was reacquired for the Oxnard Air Force
Base: 303.95 acres leased from Ventura County in 1951 and acquired in fee in
1956; 100.16 acres acquired by Use Permit from FPRA in 1951 and transferred in
fee in 1958; easements over 841.56 acres between 1953 - 1963; and 369.75 acres
fee purchase and condemnation between 1952-1958.

5 2 ,Treitent: Ownership;

The property was reported as excess to General Services Administration (GSA)
on 20 April 1970. Between April 1970 and mid - 1974, the site was inactive and
was under the custody of GSA. By quitclaim deed dated 12 October 1976, 33.86
acres were conveyed to the Pleasant Valley Parks and Recreation Department to be
used and maintained for public park and recreation purposes. On 17 January 1977,
4.342 acres were transferred to the Navy. By quitclaim deed dated 20 June 1977,
615.67 acres fee and easements over 585.63 acres were conveyed to the County of
Ventura, with use restricted to public airport purposes. The deed contained a
recapture clause and required grantee to use and maintain the site and
improvements for the use and benefit of the public as an airport. The deed
stated that the Administrator of the Federal Aviation Administration (FAA) would
determine the useful life of any structure, improvement, or equipment that was
to be maintained. The government was released from restoration liability on
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formerly leased portions of the site, but there were no restoration provisions
applicable to the fee acreage addressed in this report. By quitclaim deed dated
30 June 1973, 43.27 acres were conveyed to the Ventura Community College
District, with use restricted to educational purposes for 30 years. The deed
required grantee to file an annual report on the use and maintenance of the site
and contained a recapture clause. By quitclaim deed dated 20 October 1977, 1.01
acres were conveyed to the Greek Orthodox Community of Ventura County. There
were no restrictions, recapture clause or restoration provision in the deed. By
quitclaim deed dated 31 March 1978, 6.10 were acres were conveyed to the Oxnard
Union High School District, with use restricted to educational purposes for 30
years. The deed required the grantee to file an annual report on the use and
maintenance of the site. By quitclaim deed dated 16 June 1978, 16.00 acres were
conveyed to the Ventura County Superintendent of Schools with use restricted to
educational purposes for 30 years. The deed required the grantee to file an
annual report on the use and maintenance of the site. Real Estate records do not
account for approximately 53 acres fee and easements over 255 acres. Accurate
surveys at time of disposal probably account for the discrepancy. The easements
were either allowed to expire or remain in GSA 's inventory.

5.3 §ianificant past Ownership other than DOD 

The site is currently owned by Ventura County (Camarillo Airport, Fire
Department headquarters, and County Sheriff's training facility), three
educational entities, a park district, religious organization, and the U. S.
Navy. These organizations, along with leased facilities to private businesses,
constitute the significant past ownership's from the perspective of potential
environmental contamination generators, other than during the past DOD control
by the U. S. Army Air Force and U. S. Air Force. California National Guard
unitshave also been active on the property.

6.0 OEW/CVVM Site Analysis 

6.1 Historical Analysis of OEW/CWM Activities 

6.1.1 OEW Activities 

Activities with the potential of generating OEW took place in three distinct
periods during the history of the airport. The first operations phase of
interest occurred during WW II from 22 June 1943 until June 1945. Since the
flight strip was an auxiliary field for the 441st Air Base Unit stationed at Van
Nuys, CA, a limited amount of armament and bombs was kept for squadron "0".
Two buildings have been identified as possibly involving ordnance activities at
the flight strip. These were buildings T-95, Storage Hutment, and T-104,
Armament Building (Map M-3). Training included .50 caliber machine guns and 20MM
aircraft cannons, and 100 pound practice bombs for the P-38 aircraft. Ground
training included firing the Remington 31 A 12 gage Skeet type shotgun and the
.22 caliber rifle. Troops fired these two weapons on the base skeet range (Map
M-3) (Chennault 1944). In April 1944, the ordnance section issued 31,200 rounds
of .50 caliber combat ammunition and 34,000 rounds of practice ammunition from
March Army Air Field, Riverside, CA. They also received seventy-five 100 pound
demonstration bombs, fifty 300 pound demonstration bombs, and 250 nose and tail
fuzes from the Santa Maria AAB, Santa Maria, CA (Chennault 1944). The ordnance
sections from these two airfields issued this weaponry and would have the same
authority for turn in of leftover munitions at the flight strip's inactivation.
From 1947 through 1951, the California Army and Air National Guard used the
flight strip as a temporary landing field during this period. Research has not
shown any new construction of ordnance facilities or use of ordnance materials.
However, the skeet range remained on the base, and troops probably continued to
use this facility for firing small arms (U.S. Army Corps of Engineers, Los
Angeles District 1994).

From 1948 to 1951, the Department of the Navy received a permit to use the
flight strip as a Naval Air Missile Test Center, headquartered at Point Magu,
CA (Barrow 1948). Research has not turned up any ordnance records for the Test
Center. The Navy most likely transported early prototypes of missiles with dummy
warheads from the Point Magu, CA base to the flight strip. No information was
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found confirming any live launches at the flight strip, and there were no test
ranges nearby to receive any missile shots.

The most extensive ordnance activity took place from 1953 through 1969 when
the airport became the Oxnard Air Force Base. During this period, pilots
flew different models of fighter aircraft; and the weaponry on these planes
included a variety of rockets and missiles. Two main weapons used on these
aircraft were the OAR-95 Rocket and the MA-1 Rocket Missile.
The Explosive Ordnance Detachment of the 414th Material Squadron destroyed
the following munitions from 1962 through 1964 (414th Material Squadron 1960a,
1960b, 1960c, 1961a, 1961b, 1962) (414th Fighter Group 1962, 1963, 1964a, 1964b,
1964c):

June 1960: 1,977, 2.75 inch High Explosive Rocket Warheads and 825 Misc.
explosives.

September 1960: 161, 2.75 inch High Explosive Rocket Warheads and 40 lbs.
Misc. explosives.

December 1960:  50 Double Star Red Signal Flares, 20 Night and Day Flares and
150, 2.75 inch High Explosive Rocket Heads and 40 lbs. Misc. explosives.

June 1961: 12 Explosive Aircraft Ejection Cartridges, 31 Flares, 3 MB-1
Rocket Igniters, and 49 Explosive Cartridge Assemblies.

September 1961: 5 GAR Rocket Igniters, 200 lbs. of Dynamite, 39 Commercial
Blasting Caps and 12 Explosive Bolts.

March 1962: 253 Explosive Destructors, 9 Flares, 9 GAR Rocket Igniters, 109
Explosive Frangible Studs.

September 1962: 2 MA-i Rocket Igniters.

March 1963: 2 Cases of Dynamite, received from off base.

March 1964: Large Amount (Undetermined) unserviceable Commercial Explosives.

June 1964: 256 Blasting Caps and 207 Sticks of Dynamite from off base,
personnel also set up a demonstration of firing atomic weapon simulators.

September 1964: Large number of unserviceable munitions and several cases of
Commercial Explosives and Blasting Caps received from off base rural areas.

Ordnance troops destroyed the weapons on an undetermined location on the
west side of the base (414th Material Squadron 1961b). The demilitarization
activities of ordnance probably occurred either north and west of the ordnance
storage area (Buildings 413, 415, 419 and 421) or in the area of the rifle range
where the berm would offer some containment of the explosions. (See Aerial Photo
Interpretation Maps M-7 through M-11.)

Engineers constructed ordnance facilities in two separate areas of the base.
Buildings 1 - 7 on the southeast side of the field were for the storage of
rockets (Air Defense Command 1960)(Map M-4). Engineers also built several "Dummy"
igloos that were rumored to be fake storage for special weapons, although
research has not confirmed the storage of these weapons at Oxnard Air Force
Base. Personnel later demolished these structures (Brusca Interview 1995).
Building 127 was the Rocket Storage and Assembly Building, located north of
buildings 1 to 7 (Map M-4)(Air Defense Command, 1960).

The second area on the west side of the base held the small arms, bombs and
other munitions items. Buildings 415 and 419 were storage igloos, 421 held the
small arms ammunition, and 413 was the segregated magazine for chemical warfare,
pyrotechnics and other ordnance. The skeet range remained on the base for firing
of the M-1 and M-16 rifle, 12 gage shotgun and various other small arms (Map
M-4)(Air Defense Command 1960). Sometime during "this period, the Air Force
destroyed Building 421, although research has not determined the reason for
this action (Brusca Interview 1995). A landfill area was discovered east of
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Building 421 and parallel to the access road (Maps M-5 & M-7 through M-11).
Airport workers hit various metal items during the placement of a sewer line
in the 1980's. Airport personnel have not reported finding any ordnance or OEW
at this location (Iversen Interview 1995).

6.1.2 CWM Activities 

Chemical Warfare training occurred
not indicate a gas chamber, but it
regular chemical warfare training.
exists

as
is
No

on other facilities. A base map did
presumed that Chemical personnel taught
chemical identification kit information

for the Oxnard Flight Strip in the report of controlled equipment
items, February 1945. The only information found was the stationing of a
Chemical Officer for a short time during 1943 (Roed 1943). Research did not
locate any information on chemical activities during the facility's tenure
Oxnard Air Force Base. Building 413 would have stored any chemical
warfare training materials.

6.2 Records Review

St. Louis District Corps of Engineer personnel reviewed records concerning
the history of the Ca-narillo Airport at the following locations.

National Personnel Records Center
Military Records

9700 Page Avenue
St. Louis, MO 63132

The following records were reviewed:

RG 342, Accession # 59A-5063, # 60A-4052 and # 69A-4155, Oxnard Air
Force Base

National Archives

8th and Pennsylvania

Washington, D.C. 20408

as

Records were reviewed from RG 18, Records of the Army Air Forces; RG 153,
Records of the Judge Advocate General and RG 407, Records of the Army Advocate
General. The following was reviewed:

RG 18 Records of the Army Air Forces, Central Decimal Files
Box 1555, Oro Grande to Paine Field (Ontario AAF and Oxnard Flight Strip)

National Archives-Suitland Branch

4205 Suitland Road
Suitland, MD 20409

The Archivists researched Record Group (RG) 77, Records of the Chief of
Engineers, RG 175, Records of the Chemical Warfare Service, RG 341, Records of
Headquarters, USAF, and RG 342, Records of the U.S. Air Force Commands. They
also checked RG 72, Records of the Bureau of Aeronautics, RG 107, Office of the
Secretary of War, RG 156, Records of the Chief of Ordnance, and RG 18, Records
of the Army Air Forces. The following were reviewed:

RG 175, Records of the Chemical Warfare Service
Entry 2, Index Card Briefs, Boxes 64, 126, 350 and 525

Washington National Records Center
4205 Suitland Road
Suitland, MD 20409

The Archivists researched Record Group (RG) 77, Records of the Chief of
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Engineers, RG 175, Records of the Chemical Warfare Service, RG 291, General
Services Administration, RG 341, Records of Headquarters, USAF, and RG 342,
Records of the U.S. Air Force Commands. The following were reviewed:

RG 291, Records of the GSA Property Disposal
Acc. # 66-A-2712, Box 18, Oakland, CA to Long Beach, CA (Oxnard Flight Strip)
Acc. # 81-0005, Boxes 2 - 5, Oxnard AFB, CA

National Archives And Records Administration
College Park Branch
8601 Adelphi Road

College Park, MD 20740

This facility was still in the process of transferring records and little
information was found. Archivists researched Record Group (RG) 237, Records of
the Civil Aeronautics Administration and looked at three boxes of material.
There were no applicable records to review.

Chemical and Biological Defense Command Historical Office
CBDC/HO

Aberdeen Proving Ground
Edgewood, MD 21010

Records on Air Chemical Units were reviewed. A 1945 Chemical Equipment
Listing was also reviewed. There were no records found for the Oxnard Flight Strip.

National Archives And Records Administration
Pacific Sierra Region
1000 Commodore Drive

San Bruno, CA 94066

The following record groups were researched for applicable information: RG
18 Records of the Army Air Forces, RG 77 U. S. Army Corps of Engineers, RG 92
Records of the Quartermaster General, RG 121 Records of the Public Building
Service, RG 269 Records of the Farm Credit Property Disposal, RG 270 Records of
the War Assets Administration and RG 291 GSA Property Disposal.

RG 121 Records of the Public Building Service
Box 5, Oxnard Flight Strip

San Francisco Federal Records Center
1000 Commodore Drive

San Bruno, CA 94066

The following record groups were researched for applicable information: RG
77 U. S. Army Corps of Engineers, RG 92 Records of the Quartermaster General. No
information was found.

National Archives And Records Administration
24000 Avila Road

Laguna Niguel, CA 92677-6719

The following record groups were researched for applicable information: RG
18 Records of the Army Air Forces, RG 77 U. S. Army Corps of Engineers, RG 92
Records of the Quartermaster General, RG 121 Records of the Public Building
Service, RG 269 Records of the Farm Credit Property Disposal, RG 270 Records of
the War Assets Administration and RG 291 GSA Property Disposal. The following
records were reviewed:

RG 77 Records of the U.S. Army Corps of Engineers
Accession #85-006, Oxnard AFB, Audit 1758
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#85-006, Oxnard Family Housing Annex, Audit LO5A 3-0037
#68A352, Oxnard Landing Strip, Audit 1758

RG77 Los Angeles
Box

District Military Construction Projects,
96, Oxnard APB to Oxnard AFB

1950-1960

Box 97, Oxnard AFB to Oxnard AFB

Box 98, Oxnard APB to Oxnard AFB

Box 99, Oxnard AFB to Oxnard AFB

Box 100, Oxnard AFB to Oxnard AFB

Box 101, Oxnard APB to Oxnard AFB
Box 102, Oxnard APB to Oxnard AFB
Box 132, Muroc AAF to Oxnard AFB
Box 133, Oxnard AFB to Oxnard AFB
Box 134, Oxnard AFB to Oxnard AFB
Box 135, Oxnard AFB to Yuma Test Station

RG 270 Records of the War Assets Administration
Box 106, Orange County to Oxnard AFB
Box 107, Oxnard Flight Strip to Pacific Aviation

Los Angeles Federal Records Center
24000 Avila Road

Laguna Niguel, CA 92677-6719

The following record groups were researched for applicable information: RG
77 U. S. Army Corps of Engineers, RG 92 Records of the Quartermaster General. No
information was found.

U. S. Air Force Historical Center
Bldg. 1405, Chennault Circle

Maxwell APB, AL. 36112

The following records were reviewed.

Base Uistories: 

K-GP-414-HI, 414th Fighter Interceptor Group, Oxnard APB, CA

K-DIV-27-HI Jul-Sep 1951 to K-DIV-27-HI Feb-Mar 1952, 27th Air Div. (Oxnard APB)
K-SQ-FI-330-HI to K-SQ-FI-354-HI, 354th Fighter-Inter. SQ (Oxnard APB)
K-SQ-SV-380-HI to K-SQ-SV-420-HI, 414th Service SQ (Oxnard APB)
289.29-150 to 289.36-2, 441st AAF Base Unit, Van Nuys Apt., CA (Oxnard Flight Strip
289.36-3 to 289.36-5, 441st AAF Base Unit, Van Nuys Apt., CA (Oxnard Flight Strip)
289.36-6 to 289.36-7, 441st AAF Base Unit, Van Nuys Apt., CA (Oxnard Flight Strip)
289.36-8 to 289.36-11, 441st AAF Base Unit, Van Nuys Apt., CA (Oxnard Flight Strip)

U. S. Army Corlos of Engineers Records: 

RG 77, Acc # A-51-59, Box 335, Oscoda AAF to Oxnard Flight Strip

RG 77, Acc # A-51-59, Box 336, Oxnard Flight Strip to Paine AAF

Other Records: 

260.277 Airfield Directory of the Continental U.S.

California State Library
California Section

9th and Capitol Mall

Sacramento, CA 95809

No applicable records were found.

California State Archives

201 N. Sunrise Ave., Roseville, CA
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A review of the Archives brochure revealed no worthwhile document areas to review.

University of California, Berkeley

Main Library
Berkeley, CA 94704

No documents were found for review at this facility. The map library was closed for

University of California, Berkeley
Bancroft Library
Berkeley, CA 94704

The following record was reviewed. "Greater Camarillo Then + Now"
by David White, Decimal # F869.C155.W44

University of California, Berkeley
Environmental Design Library

Berkeley, CA 94704

No applicable records were found.

Ventura County Tax.Assessors Office
Ventura, CA 93001

This office had no appropriate maps.

Camarillo Public Library
Camarillo, CA 93010

The following items were reviewed:

Newspaper clipping file on Camarillo Airport
"Camarillo Then + Now" by David White
"A Pictorial History of Ventura County" by Bud Smith
"A Comprehensive Story of Ventura County" by Bud Smith
"Ventura County, a Biography" by the Ventura Co. Historical Society
"The Story of Ventura County" by William W. Robinson
"People of Ventura County" by the Ventura Co. Superintendent of Schools "Ventura Co.

Oxnard Public Library
Oxnard, CA 93030

The following items were reviewed:

Vertical Newspaper Clipping File
Index for the newspaper Oxnard Press Courier

Environmental Impact Final Report, Camarillo Airport, June 1986

15th Air Force Museum

March Air Force Base

Riverside, CA 93555

No applicable information was found at this location.

6.3 Summary of Interviews 

Interviews were conducted with the following individuals familiar with the facility

Mr. Tom Iversen
Facilities Manager
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Camarillo Airport, Camarillo, CA
Telephone: (805) 388-4206

Mr. Iversen recounted the history of the airport by referring to a aerial
photograph of the facility. The facility had three earth-covered igloos located
at the west end, one of which was later destroyed prior to transferring the
facility to the City of Camarillo. The facility has a rifle range located east
of these earth-covered igloos which is still in use for training by local and
national law enforcement and security officials. There was also a skeet range
which is no longer in use. There was no indication of a gas house on the
1960-dated "As Built" engineering drawings of the former Oxnard
Air Force Base. Mr. Iversen recalled that over the years that some small
arms ammunition (i.e. .50 caliber) has been found and turned over to the
sheriff's department for disposal. Mr. Iverson noted that the landfill was an
HTRW problem that has had identified within its boundaries buried trash to
include Galvanized Steel materials, Tanks,' Vehicles, amongst other items (up to
50,000 metal items due to magnometer test). The area is leach filled with
drainage to the west and southwest. He recommended one good contact would be a
Mr. Bob Cantor who was employed as the principal engineer with Duynamac. He has
recently moved to Westlake.

Mr. John J. Brusca
Airport Projects Coordinator
Camarillo Airport, Camarillo, CA
Telephone: (805) 388-4235

Mr. Brusca indicated that Oxnard Air Force Base was a special
weapons facility in the late 1950's, early 1960's time frame. The facility had
three earth-covered igloos located on the southwest side of the base according
to Mr. Brusca, In addition, he recalled that the Air Force destroyed one igloo
Building No. 421) prior to turning the property over to Camarillo. He mentioned
that storage igloos for the special weapon storage was located on the east end
of the facility. Several "dummy" igloos were constructed and have
since been demolished. The actual storage igloo contained a boiler which was
subsequently removed as the igloo was being torn down. The original headwalls
still exist for these former "dummy" storage structures. Brusca
implied that it was his knowledge these structures had been constructed to look
like earth covered igloos from the air and serve as a diversion from the actual
building for the storage of the special weapon(s). (These structures seemed to
have served two purposes: first, as earth berms separating the actual Ammo
Storage facilities for the Oxnard AFB, Buildings 1 through 7; and second, as "dummy
drawings of Oxnard AFB in his possession). Messrs. Brusca and Iverson suggested
that if further first hand knowledge of activities occurring in the missile
assembly area, a good contact would be Mr. Richard Badger. Mr Badger was
employed at Oxnard AFB and was familiar with missile operations. He can be
contacted at either telephone numbers (805) 488-5309 (residence) or
(805) 487-7373 (business).

Mr. Arley Adams
Weapons Safety Office
Kirtland AFB, NM
Telephone: DSN 246-1386

Mr. Scott Barton contacted Mr. Adams about the St. Louis District's concerns
with respect to unique ordnance and explosive waste that might have been
generated during routine depotlevel maintenance performed on missiles and/or
rockets at the former Oxnard Air Force Base. He recalled that MA-1
igniters were associated with the AIR-2/A rocket motor. In response to Mr.
Barton's comments that collected records documented that igniters were
demilitarized at Oxnard Air Force Base, he indicated that the
demilitarization of MA-1 rockets would not have created significant disposal
problems. Furthermore, he stated that there was not depot-level missile and/or
rocket maintenance performed at that base which would have created any unique
OEW waste, such as radiological waste.
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6.4 Site Inspection

On Wednesday 1 Mar 95, beginning about 0830 hours, the team conducted the
Camarillo Airport Site Survey. Mr. John J. Brusca, Airport Projects
Coordinator, escorted the team to areas of interest on the FUDS. The former Oxnard
Air Force Base Special Weapons storage area (Ammunition Storage Area on 1951
drawing) was surveyed first. As reported by John Brusca, the only storage
structure used to house special weapons was observed to have been partially torn
down. The remaining walls observed formed dummy structures. There was no visual
evidence of OEW. Mr. Brusca then directed us to the landfill area, which is now
being improved for airplane hanger storage. On the west end of the airport
facility, there are two remaining earth-covered igloos utilized by the
Ventura County Sheriff's Department. A third igloo was demilitarized prior to
the property being turned over to Camarillo. The rifle range on the west end of
the facility is active, and Mr. Sloan speculated it is a probable site for Oxnard
Air Force Base's demolition ground. No visible signs of DOD generated OEW
were found on the ground surface during the site visit; and photos were taken at
the various locations of interest (Appendix G). The site inspection was finished
quickly at about 1000 hours and the team proceeded to drive to Santa Maria, CA.

7.0 Site Evaluation

7.1 CWM Contamination Evaluation 

Limited Chemical Warfare training is presumed to have occurred with the
stationing at Oxnard Flight Strip of a Chemical Officer for a short time
during 1943. A base map did not reveal a gas chamber, but it is also presumed
that Chemical personnel taught regular chemical warfare training. No chemical
identification kit information exists for the Oxnard Flight Strip in the
report of controlled equipment items, February 1945. The risk of having CWM
buried on site or disposed in landfills is judged to be very unlikely.

7.2 OEW Contaminatign Evaluation

Collected information, supported by field evidence, suggests that there is
potential for conventional OEW contamination in the western section of the
Camarillo Airport (Oxnard Air Force Base, a.k.a. Oxnard Flight Strip)
DERP-FUDS Site No. J09CA012600 (DEW Project No. J09CA012603). Spent bullets,
cartridge cases, and related ordnance debris from the past and current use of
the rifle range are certain to remain on the site. ViTitUrkittrggt -didltAiggfttt

4Yf:i'P0t0A0-.1'.f9r46reliOP00-„;90rPcajti4ll'";IFXP1*I=Wtf.aigg7RiOhiterg,
..54;5Ari76-67WinitionS.PotentialAY'eXiStat7:tWo::4rOU*71140tii-C4i7Wthe
SifOinit - Of:;theriflerang4VCI.:044tLagOglitifUtise'iVideabfeinitiOne'by.

u an controlled detonation was=documented during archives:researchq.
Thq010-4tiOnS7VailO.alfor.A*WOht01hationareAdeni.ified:OnHistoricl
Site Plans resented llapS.J.17;3.AAAti ci,k riaj,,,x4149,4nterpre tat on ,p
furniShecUonitaiDsil-1 through M-11Until-the retillts'afa-detailed investigation,"
ajtAbscore".".ofl "Is'asSigned tOHthefOrmer army airfield, now the 4
CamarillO Airport.

In summary, there is sufficient reason to suspect contamination remains on
this FUDS. Therefore, a few further preliminary assessment actions appear
appropriate for this site. These suggestions are furnished within a separate
report, the Archive Search CONC1USIONS and RECOMMENDATIONS. 

Go Back to the Table of Contents Page. 
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1.0 INTRODUCTION 

The following Archive Search Report (ASR) has been prepared by Montgomery Watson for the U.S.
Army Corps of Engineers - Huntsville Division as part of an Engineering Evaluation/Cost Analysis
(EE/CA) performed under the provisions of Delivery Order No. 19, Contract No.
DACA87-92-D-0019. The subject of this study is the East Elliott portion of former Camp Elliott, a
United States Marine Corps (USMC) weapons training center located approximately 12 miles
northeast of downtown San Diego, California (Figure 1-1). This work falls under the Defense
Environmental Restoration Program-Formerly Used Defense Sites. Ordnance and Explosive Waste
(OEW) has been found within the study area and may pose safety hazards to the public.

1.1 PURPOSE AND OBJECTIVES

The purpose of the Archive Search Report is to research and evaluate historical ordnance training at
former Camp Elliott and discuss these findings in the context of 1) areas of probable OEW
contamination within the study area, 2) general risks to the public given current and anticipated land

uses, and 3) impacts on proposed geophysical sampling (an integral part of the East Elliott EE/CA).

The principal purpose of the archives search is to assemble historical records and available field data,
assess potential ordnance presence, and recommend OEW follow-up actions. The records search
portion of the archive search located and retrieved all appropriate documents and points of contact.
The sources of this information included the reference data used in compiling the Inventory Project
Report (INPR), existing investigation reports, interviews concerning actual or rumored incidents of

OEW disposal, interviews concerning past and current uses of the site, military files (including maps

and range fans), real estate information, aerial photographs, and other archive data sources (including

sources at a local, regional, and national level). A historical summary of operations or testing at the

site was prepared using this information. The Archive Search Report has accomplished the assembly

of history through the mechanisms listed and has also assessed the potential for ordnance presence by

means of this search.

The U.S. Army Corps of Engineers-Huntsville Division (CEHND) has been designated as the

Mandatory Center of Expertise (MCX) and Design Center for Ordnance and Explosive Waste (OEW).

The CEHND is responsible for design and implementation of Department of the Army OEW

remediations, including those associated with Formerly Used Defense Sites (FUDS).

• Figure 1-1 

1.2 SCOPE OF WORK

This Archive Search Report addresses the past uses of the various portions of Camp Elliott with
special emphasis on East Elliott (approximately 3,200 acres out of the camp's total of 30,500 acres). A
variety of information and records repositories in the San Diego area, throughout the U.S., and at
public agencies in the San Diego metropolitan area were researched. Types of historical records that
were researched and reviewed included maps, aerial photographs, plans, narrative records, journal

articles, etc. that are relevant to historic military operations at former Camp Elliott (or its military
predecessors or successors), with special emphasis on tank or artillery training. In addition to these
records, historic and anticipated land use in the study area, property ownership/transfers, and historic
OEW incidents was evaluated. A focused advertising campaign was also conducted in the fall of 1994
that solicited input from USMC veterans who had trained at Camp Elliott in the 1940s. Respondents
to this ad campaign were interviewed over the telephone. Efforts were made to identify and define
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firing points and ranges as part of this work. Aerial photographs have been solicited and researched
from a variety of sources including National Archives-Cartographic and Architectural Branch, United
Sates Department of Agriculture (USDA)-ASCS Aerial Photographic Field Office (Salt Lake City),
Fairchild Aerial Photograph Collection-Whittier College, San Diego Historical Society Research
Archives-Photograph Collection, and the Aerial Photograph Archives, Department of Geography,
University of California-Los Angeles (UCLA).

• Fiug

2.0 SITE AND AREA DESCRIPTION 

The following sections of the East Elliott Archives Search Report discusses the location and

surroundings of the project study area, past land uses, current land uses, future land uses, and area

demographics.

2.1 LOCATION

East Elliott is a 3,200-acre, roughly rectangular-shaped area that lies approximately 12 miles northeast

of downtown San Diego, California (Figures 1-1 and 2-1). The study area comprises the
southeasternmost corner of former USMC Camp Elliott, a training facility that was active in the 1940s
and 1950s and once occupied 30,500 acres. East Elliott lies within the San Diego city boundaries and
is bordered by the following features or political divisions:

• Bounded on the north by Miramar Naval Air Station
• Bounded on the east by the City of Santee, CA and Sycamore Canyon

• Bounded on the west by Miramar Naval Air Station, State Highway 52 (divided 4-lane highway),

and Mission Trails Regional Park (City of San Diego Park and Recreation Department)

• Bounded on the south by the City of Santee and unincorporated portions of San Diego County

The area immediately north of East Elliott is owned by the Department of Defense (DOD) and is
currently part of Miramar NAS. The area appears to be largely undeveloped at the present time.

Access to the northern portion of East Elliott is restricted by a fence along the Miramar NAS property

line.

The land flanking East Elliott to the west consists of undeveloped portions of Miramar NAS (as

described above), and State Highway 52. Mission Trails Regional Park lies beyond Highway 52 to the

southwest of East Elliott. The portions of this park that lie adjacent to East Elliott appear to be

undeveloped at the present time. Access to East Elliott is restricted by fencing along the Miramar

NAS property tine and northeast margin of Highway 52.

The land immediately east of East Elliott is composed of single family residential neighborhoods within
the City of Santee and open space/recreational lands lying within the valley floor of Sycamore Canyon.
Access to East Elliott is partially restricted through fencing, although the fencing is partly residential

and does not appears to be continuous along this boundary.

Single family residential neighborhoods, schools, and parks within the city of Santee border East
Elliott to the south. Mast Boulevard, a four-lane divided arterial road connecting Highway 52 with
Santee, traverses the south margin of the study area. Access to the southern portion of East Elliott is
unrestricted except for the landfill entry gate at the mouth of Little Sycamore Canyon. An unimproved
dirt road following Spring Canyon enters East Elliott from the south (and crosses Highway 52 via an
underpass); vehicular access to this dirt road is restricted by a locked gate near the interchange of
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Highway 52 and Mast Boulevard. A dirt road also enters East Elliott from Mast Boulevard across
from West Hills High School.

The study area is typified by a series of subparallel, north-south trending canyons and ridges that drain
southward to the San Diego River, which lies about 1/2 mile south of East Elliott. The canyons
include (listed east to west) Sycamore Canyon, Little Sycamore Canyon, Spring Canyon, and Oak
Canyon. The northern boundary of East Elliott coincides with the heads of these canyons, beyond
which lie the undissected mesas in the eastern part of Miramar NAS.

The canyons in East Elliott are separated by several ridges that have been heavily dissected by erosion.
The slopes of the ridges in East Elliott are moderate to steep slopes and are vegetated with native
grasses, coastal sage, black sage, and chaparral. Deciduous trees and other riparian vegetation are
most abundant in Oak Canyon and Spring Canyon.

2.2 PAST USES

Camp Elliott as a whole has been used by the military since the first World War. The following
subsection provides an overview of the history of Camp Elliott, emphasizing uses of East Elliott where
explosive ordnance was used to train troops in tank and artillery combat. Table 2-1 summarizes the
history of Camp Elliott from 1917 to the present. The information in this table is arranged in
chronological order and was derived from a number of sources, including previously published studies
and investigations, archival information, newspaper articles, and information from agencies in San
Diego.

• Table 2-1 
• Table 2-1 (con't) 
• T4ble 2-1 (con't) 
• Table 2-1 (con't) 
• Table 2-1 (con't) 

Figure 2-2 depicts significant facilities within Camp Elliott during the period 1940 to 1944. As
presented in Table 2-1, the past uses of Camp Elliott have been divided into the following four general
periods:

• Camp Kearney, World War I (1917 to 1940)
• Camp Elliott, World War II (1940 to 1944)
• Camp Elliott, post-World War II (1944-1960)
• Post -closure (1960 to present)

2.3 CURRENT USES

Current land use at East Elliott consists of undeveloped open space and a prominent (approximately
500 acre) Class HI municipal landfill operated by the County of San Diego Department of Public
Works, Solid Waste Division. Access to this landfill is via the only paved road within the study area,
which leads from Mast Boulevard on the south margin of the study area, through an entry gate house
and north up Little Sycamore Canyon to the landfill proper. The majority of East Elliott is
undeveloped land at present, and unrestricted access along its southern boundary makes it attractive
for a variety of recreational uses by hikers, motorcyclists, mountain bicyclists, etc. East Elliott is
currently zoned R-1-40 by the City of San Diego, a residential zoning class that permits single-family
residential development with minimum lot sizes and improvement height limitations.
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2.4 FUTURE USES

Based on the research for this archive search report (including conversations with the City of San
Diego, Refuse Disposal Division and Planning Department), there appear to be three probable future
land use scenarios for the East Elliott study area: 1) dedicated open space (i.e. undeveloped) with
habitat preserves; 2) landfill (proposed City of San Diego) and dedicated open space; and 3) planned
urban development (PUD), consisting of a mix of single family residential, institutional,
commercial/retail, and open space land uses.

The City of San Diego Planning Department has also evaluated the biological resources of East Elliott
in the context of its draft regional plans for open space and habitat protection (pers. comm., 12/94
Keith Greer). Of particular concern is the Multiple Species Conservation Program, which seeks to
preserve endangered habitat such as the coastal sage habitat which serves as home to the California
Gnatcatcher. One of the land use options for East Elliott is including dedicated open space in this
program.

• Fiaure 2-2 

From 1984 to the present, various property owners (including land development firms such as Brehm
Communities), have expressed an interest in developing their properties as a planned residential
development (see correspondence in Appendix M). These property owners have periodically voiced
their concerns over potential ordnance contamination in East Elliott and have formally requested that
the U.S. Government clear ordnance from the area so that their properties would be suitable for
development. Because of these concerns, the City of San Diego has been reluctant to issue building
permits in the East Elliott area.

Based on conversations with the City of San Diego, Refuse Disposal Division (Darren Greenhall, pers.
comm., 12/6/94), the areas within East Elliott between Oak and Spring Canyons are being considered
as a site for one, or potentially two, new municipal landfills. The City regards this area as the single
best location for a new landfill and is actively preparing plans for a disposal facility that could occupy
as much as 1,200 acres in the west half of East Elliott (Plate 1). The current schedule anticipates a
decision on these proposed landfills by late 1995 or early 1996, with the site potentially being
developed in the period 2001-2015 (Appendix H). The construction of these proposed landfills, if
approved, would preclude residential development of the west half of East Elliott until the latter half
of the 21st century. Development of these landfills would likely have a dampening effect on residential
development elsewhere in East Elliott.

Of the three land use scenarios described above, the combined landfill and open space scenario is
judged to be the most probable, due to pressing concerns about landfill capacity for the City of San
Diego and the City's evaluation of the Oak Canyon/Spring Canyon area as the single best candidate for
a new landfill.

2.5 AREA DEMOGRAPHICS

East Elliott proper is uninhabited at the present time. The neighboring residential areas in the city of
Santee (to the east and southeast of East Elliott) experienced nearly two decades of prolonged
economic growth from the 1970s to the late 1980s, with attendant increases in population and
pressures on land development. The City of Santee as well as the entire Southern California region
have experienced a sustained recession since late 1989. The pressures on and incentives for land
development have lessened considerably in this recent time frame.
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3.0 PHYSICAL CHARACTERISTICS 

The following section and subsections discuss the physical characteristics of the East Elliott area from
the standpoint of geology, physiography, soils, hydrology, meteorology, and ecology.

3.1 GEOLOGY/PHYSIOGRAPHY

The study area lies within the coastal plain of the Peninsular Range physiographic province of
Southern California, an area characterized by prominent marine and alluvial terraces, locally
interrupted by small mountains composed of crystalline rocks (CA DOOR, 1967). The East Elliott
study area physiography is characterized by a series of subparallel, north-south trending canyons and
ridges that drain southward to the San Diego River which lies about 1/2 mile south of East Elliott.
These canyons include (listed east to west) Sycamore Canyon, Little Sycamore Canyon, Spring
Canyon, and Oak Canyon. The canyons are separated by several prominent ridges and small terraces
that have been heavily dissected by erosion in many places. Quail Canyon, a smaller tributary canyon
in the northeast part of the study area, flows southeast into Sycamore Canyon. The northern boundary
of East Elliott coincides with the heads of these canyons, beyond which lie the undissected mesas of
east Miramar NAS.

The slopes of the ridges in East Elliott are moderate to steep and are vegetated with native grasses,
coastal sage, black sage, and chaparral. Elevations range from 900 feet in the northwest corner of East
Elliott to less than 320 feet at the mouth of Spring Canyon near the southern edge of the study area
(USGS, 1975, La Mesa 7.5 Minute Quadrangle Map). The peak of Fortuna Mountain, located less
than one mile southwest of the East Elliott area, is 1,291 feet above mean sea level. This mountain has
a north-south trending ridge line that is interrupted by the Mission Gorge of the San Diego River,
which has been incised into the granitic ridge; the Fortuna Mountain portion of the ridge lies to the
north and Cowles Mountain lies to the south. The floodplains of the San Diego River and Sycamore
Canyon lie immediately to the south and east of the study area, respectively.

The geology of the San Diego area that encompasses East Elliott is grouped into two major units: 1)
Jurassic-Cretaceous metamorphic and granitic rocks, and 2) the overlying sedimentary rock series.
Jurassic metavolcanic rocks of the Santiago Peak Volcanics are intruded by locally Cretaceous quartz
diorite and gabbro of the southern California batholith (CDMG, 1975). Santiago Peak Volcanics are
not found within East Elliott, but do crop out just south of the San Diego River near the southern
boundary of the study area. Weathered outcrops of Cretaceous quartz diorite and/or gabbro are found
within East Elliott near the southwest and southeast boundaries of the site.

Sedimentary rocks unconformably overlie the basement complex within the study area. The
sedimentary rocks are generally flat lying with structural dips of less than 6 degrees. As a consequence
topography in the area can be described as dissected terraces. Descriptions of the sedimentary units
(from oldest to youngest) found within the study area have been compiled from a variety of resources
and are presented in Table 3-1. In general, these sedimentary units range from Eocene to Recent in
age and include conglomerates, sandstones and claystones of both marine and nonmarine origin
(comprised of the La Jolla and Poway Groups), that are overlain by conglomeratic sands associated
with Pleistocene stream terrace deposits. Recent alluvium and slope wash deposits are found near the
southern boundary of East Elliott. Landslides, while not extensively mapped in the study area, are
comparatively abundant based on aerial photographs.

No active faults have been mapped or located within or near the study area. However, evidence for
Late Cenozoic uplift is abundant. A major regional structural feature is the offshore Rose Canyon fault
zone along which major uplift could have occurred. Terraces within the study area at elevations in
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excess of 800 feet are thought to have been below sea level during the Pleistocene.

3.2 SOILS

A variety of soil types have been identified within the East Elliott study area based on parent rock type
and slope angle. The soils are generally referred to as various types of "loam" (mixtures of sand, silt,
and clay). Soils are generally thickest in the canyon areas because of accumulation of unconsolidated
materials in these areas. Soils in these areas also have higher moisture content and support thicker
vegetation. Elsewhere in the study area, soils are generally thin due to the high credibility of geologic
materials and the steepness of the terrain (DIG et. al., 1988).

3.3 HYDROLOGY

Surface water hydrology in the East Elliott area is part of the Upper San Diego River Basin (James M.
Montgomery, 1973). Ephemeral streams occupy the canyons in East Elliott and flow southward into
the San Diego River immediately to the south. Streambeds are dry for the majority of the year, and
flowing water is confined to episodic storm events during the annual rainy season (November to
March). Important surface water hydrologic features adjacent to the study area include the San Diego
River and Mission Canyon Reservoir to the south and southwest, respectively, and the Santee lakes to
the southeast. Long-term runoff records have been maintained for the San Diego River at the Mission
Dam, located about 2 miles southwest of East Elliott. Mean annual runoff from 1944-1970 was about
3,600 acre-feet per year (James M. Montgomery, 1973). Zero-flow conditions were noted during
most of the 26 years covered by these records.

• Table 3-1 

The principal water-bearing units near East Elliott include Recent and older alluvium and residuum
that is confined to the San Diego River Valley (James M. Montgomery, 1973). These alluvial aquifers
are characterized by moderate to high permeability, and transmissivity estimates as high as 50,000
gallons per day per foot have been estimated from aquifer tests. The estimated saturated thickness of
this aquifer near East Elliott (mouth of Little Sycamore Canyon) is 30 feet. Marginal or non-water
bearing units in the study area include low-permeability Early Tertiary sediments in East Elliott that
may contain connate water of low quality and underlying Cretaceous volcanic and crystalline basement
rocks that are believed to be essentially non-water bearing. Isolated domestic wells are capable of
low-yield which is attributed to fracture porosity.

3.4 METEOROLOGY

The climate in the region surrounding East Elliott is generally mild. Easterly winds predominate during
most of the year. Temperatures average roughly 65 degrees Fahrenheit (F) with a mean low
temperature of roughly 55• and a mean high temperature of 71 Long-term annual average
precipitation is roughly 14 inches per year with the highest rainfall percentage occurring in November
and March (James M. Montgomery, 1973).

3.5 ECOLOGY

The ecological habitats in East Elliott are native grasslands, coastal or black sage, chaparral, and
riparian. Sparse grasslands are most prevalent at lower elevations and east of Little Sycamore Canyon.
Riparian habitat composed of sycamore-alder woodlands (Dames and Moore, 1991) is not abundant in
the study area and is limited to the largest canyons in the study area, Oak Canyon and Spring Canyon.
A variety of sensitive plant and animal species are likely to be present in the East Elliott area based on
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previous studies. The sensitive bird species of greatest potential concern in East Elliott are: 1) Least
Bell's vireo (Vireo be llii pusillus, Federal and state endangered status) which have been observed in
the riparian habitat of Spring Canyon immediately south of East Elliott, and 2) the California
Gnatcatcher (Polioptila californica californica-Federal threatened status and California species of
special concern) which is a permanent resident of the coastal sage scrub habitat that is abundant in the
western half of East Elliott. The coastal sage shrub habitat in which the California Gnatcatcher resides,
is regarded as one of the rarest and most endangered habitats in the State of California. The presence
of these two sensitive wildlife species within East Elliott may impose seasonal restrictions on field
investigations. An earlier environmental assessment for ordnance clearance at Mission Trails Regional
Park (Dames and Moore, 1991) recommended 1) avoidance of field work in Least Bell's Vireo habitat
from March through September and 2) avoidance of California Gnatcatcher habitat from February
through August.

4.0 REAL ESTATE

The following section and subsections discuss historic and present-day patterns of property ownership
as well for East Elliott. Information gathered and reviewed for this discussion has been derived from
either archive records or San Diego County Assessor's Office public tax records and parcel maps.

4.1 DOD OWNERSHIP

Prior to the creation of Camp Elliott, the DOD leased over 19,000 acres for use as a USMC training
facility beginning in 1934. In 1940, this center was developed as Camp Holcomb, which was renamed
Camp Elliott later that year. The initial land (consisting of 19,298 acres) for Camp Elliott was acquired
through a Declaration of Taking on 4/8/41; this acquisition was subsequently expanded in mid to late
1941 to form an installation comprised of approximately 30,500 acres. East Elliott was part of the
initial acquisition in which Camp Elliott was created.

The DOD owned Camp Elliott (and East Elliott) throughout its intensive use as a World War II
USMC training center (1941 to 1944) and continuing through its reversion to the U.S. Navy in 1944,
after which it was used at various times as a USN Training and Redistribution Center, USN
Rehabilitation and Retraining Center, USN Supply Center, and USMC Reserve Training Center. After
Camp Elliott closed in 1960, approximately 15,000 acres, including East Elliott, were declared surplus
land by the DOD in 1961 and were transferred to the General Services Administration (GSA) for
disposition. In 1962, the GSA solicited bids for sale of this land, and in the period from 1962 to 1974,
sold most of the surplus land, including East Elliott, to real estate developers, private parties, and
municipalities. The 3,200 acres that comprise East Elliott were quitclaimed during the period 1973 to
1974 (USAGE INPR, 1991).

4.2 PRESENT OWNERSHIP

Present-day ownership within East Elliott is complicated and consists of over 165 individual parcels.
Parcel owners include over 85 private property owners, the Cities of San Diego and Santee,
California, several land development firms, two school districts, and a public utility company. The
pattern of property ownership is not easily discerned because East Elliott is largely undeveloped with
the exception of the Little Sycamore Canyon landfill. Fire breaks and jeep trails that cries-cross this
area do not appear to coincide with parcel boundaries. The pattern of presentday ownership is directly
related to the U.S. Government's efforts to dispose of East Elliott (and other peripheral portions of
former Camp Elliott) as excess land during the 1960s. At the present time, all but two small parcels
(comprising a narrow, 5-acre strip adjacent to Miramar NAS) has been transferred to private or
municipal ownership within East Elliott.

2/1 1/97 3:52:20 PM



CAMP ELLIOT ASR Findings: Section 1-4 Page 8 of 8

Plate 2 of this report presents a map depicting the individual parcels that now comprise East Elliott.
This map is a composite of a number of individual county assessor parcel maps that cover the study
area (referenced in San Diego County Assessor's Book 366: Blocks 021, 022, 030, 031, 040, 050,
060, 061, 070, 071, 080, 081, and 090). On this map, several prominent features are noted:

• San Diego Co. Sycamore Canyon landfill (marked by the large parcels owned by the county in
the center of the study area)

• Right-of-way for State Highway 52 (referred to as Soledad Freeway on this map)
• A prominent road easement running along Spring Canyon (no such road has been constructed,

nor does its construction appear likely in the near future)

Table 4-1 presents a listing of the five largest property owners in East Elliott with their net land
holdings. These owners include the following: 1) the City of San Diego (mostly comprised of landfill
acreage); 2) CP Land Development Corporation (a property developer); 3) Patna, Inc. (property
developer?); 4) Lloyd and James Newport (private property owner); and 5) Grossmont Union High
School District. Ownership of each parcel within East Elliott is detailed in Table 4-2. The table is
organized on the basis of assessor block number (which can be read on Plate 2) and contains the
assessor's parcel number, abbreviated owner's name, owner's address of record (for tax purposes), and
approximate acreage for each of the parcels in the study area.

• Tab1g 4-1 
• Table 4-2 
• Table 4-2 (con't)
• Table 4-2 (con't)
• Table 4-2 (con't)
• Table 4-2 (con't)
• Table 4-2 (con't)
• Table 4-2 (con't) 
• Table 4-2 (con't) 
• Table 4-2 (con't) 

Go Back to the Table of Contents Page. 
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5.0 PREVIOUS INVESTIGATIONS 

The following section summarizes earlier ordnance investigations that have been conducted: 1) in East
Elliott, and 2) in the neighboring Mission Trails and Tierrasanta study areas of former Camp Elliott.
The most significant of these investigations are summarized in Table 5-1.

5.1 SURFACE/SUBSURFACE SAMPLING-EAST ELLIOTT

The earliest known ordnance investigation of the East Elliott area was an ordnance site survey
performed in June 1984. This survey was performed in response to legislative and municipal agency
inquiries into the potential for OEW in the Sycamore Canyon area. The U.S. Army 70th Explosive
Ordnance Detachment (ROD) was tasked with the survey of a 170-acre area near the southeast corner
of East Elliott (location of survey depicted in Map Plate 3). The location of this survey area appears to
have been jointly selected by the San Diego County Sheriffs Department and Office of Disaster
Preparedness. A letter from the 70th EOD to the U.S. Army 548th Ordnance Detachment in San
Francisco dated June 29, 1984 summarized the findings of the survey (Appendix E). In this letter, the
70th EOD discussed the following survey findings:

• "Moderate to heavy" ordnance contamination was found within the 170-acre survey area
• Most of the evidence of this ordnance contamination was based on fragments from high

explosive shells

No additional documentation of this survey was found in review of archive records including files of
the 70th EOD offices at Point Loma, San Diego, California, as well as the U.S. Army Corps of
Engineers-Huntsville Division and Los Angeles District.

The most recent ordnance investigation in the East Elliott area was an OEW sampling program that
was conducted by UXB for the U.S. Army Corps of Engineers-Huntsville Division in April 1994
(UXB, 1994). This program involved a detailed visual and geophysical investigation of 11 sampling
grids located throughout East Elliott (grid locations depicted on Map Plate 3). Sampling grids
measuring 100' x 100' were inspected and geophysically swept for OEW. Where buried ordnance was
suspected (presumably from geophysical indications), soils were excavated down to 3 feet below
grade to exhume, identify, and dispose of the OEW. The results of this OEW sampling program
revealed the following:

• 4 of the 11 East Elliott sample grids contained OEW
• OEW, where present, primarily consisted of pieces of loose fragments (although one fuze

component was found)
• Sampling grids in which OEW was found were all located in the southeast portion of East Elliott

(either within the June 1984 survey area, or in proximity to this area)
• No UXO was found in any of the sample grids

• Table 5-1 

The June 1994 draft report for this sampling program did not address the rationale for sample grid
location; it is likely that the findings of the June 1984 U.S. Army survey may have influenced the
selection of locations for sample grids 5, 6, 10, and 11. The nature of the OEW fragments was not
discussed in this report.

5.2 RELATED INVESTIGATIONS AND REPORTS
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In recent years (i.e. early 1980s to the present), considerable attention has been focused on OEW
investigations within the Tierrasanta and Mission Trail areas of former Camp Elliott (see Map Plate 4
and Figure 5- 1 locations of these study areas). These areas lie directly to the southwest of East
Elliott. Together with East Elliott and smaller, ancillary parcels well to the north, these areas
comprised the surplus land that was sold by the DOD in the 1960s and early 1970s.

The pivotal event that drove these investigations and subsequent ordnance cleanups in Tierrasanta and
Mission Trail was the death of two young boys in the Tierrasanta community in December 1983. Two
8-year old boys were killed after finding an unexploded 37 mm high explosive projectile while playing
in the open space adjacent to their homes. Considerable public attention was brought to bear on OEW
hazards associated with former Camp Elliott following this accident; two additional ordnance sweeps
of the area and a formal public awareness campaign were implemented in the period 1984-1985. These
events also provided the impetus for continued evaluation and active remediation of OEW hazards in
the area from 1984 to the present. In general terms, these efforts have focused first on the Tierrasanta
study area, followed by the Mission Trails study area immediately to the east.

• Figure 5-1 

One of the more comprehensive investigations conducted in the Tierrasanta area was a feasibility study
for ordnance remediation performed for the U.S. Army Corps of Engineers-Huntsville Division in
1988 (DIG, Inc., et. al., 1988). This study evaluated a 1,897-acre study area within Tierrasanta and
sought to determine the magnitude and extent of ordnance contamination in Tierrasanta and evaluate
appropriate remedial alternatives in order to remedy the imminent public safety hazards posed by
unexploded ordnance. The evaluation of the ordnance contamination in this study concluded the
following:

• Average density of surface OEW contamination ranged from 0.28 to 29.3 items per acre
• Average density of subsurface OEW contamination (i.e. ordnance found beneath the surface)

ranged from 3.0 to 90.7 items per acre
• 87% of the OEW encountered lay within 6 inches of the ground surface and 94% lay within 12

inches
• Approximately 1% of the OEW contamination posed a potential explosive hazard (i.e. UXO)
• Ordnance was WWII or Korean War vintage and was varied in size and type (small arms

munitions to 155 mm howitzer projectiles)

A variety of remedial action alternatives for ordnance clearance were considered, including
electromagnetic sweeps of the study area accompanied by brush removal (through manual cutting or
controlled burning) and surface visual sweeps without brush removal. Non-ordnance removal
alternatives were also considered including repurchase of the study area by the U.S. Government,
institutional restriction on land use, and physical restrictions (fencing or signs). Due to the
complexities of the study area, no single alternative was judged appropriate for all subareas within
Tierrasanta. Competing alternatives were evaluated for each of six subareas on the basis of the
following criteria: 1) public safety; 2) economic feasibility; 3) technical feasibility; 4) environmental
issues; 5) public opinion; and 6) federal, state, and local regulations. Following this analysis, the
following preferred alternatives were selected:

• Reacquisition by the federal government (area adjacent to Miramar NAS)
• Fencing (area along the construction corridor for State Highway 52)
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• Ordnance clearance via electromagnetic sweeps and manual brush removal (open space areas
adjacent to active residential developments or existing residential developments and open
space/undeveloped areas where vegetative cover is heavy)

• Ordnance clearance via electromagnetic sweeps without brush removal (for the areas undergoing
regrading associated with active residential development or open space/undeveloped areas where
vegetative cover is thin)

Following the preparation of this feasibility study in 1988, extensive ordnance clearance had been
undertaken within several of the study subareas. As Tierrasanta ordnance clearance progressed,
increasing attention was paid to the neighboring undeveloped land that was to become Mission Trails
Regional Park. In September 1991, Dames and Moore completed a final environmental assessment for
ordnance clearance in the Mission Trails study area for the U.S. Army Corps of Engineers-Huntsville
Division (Dames and Moore, 1991). The objective of this study was to evaluate the potential
environmental impacts due to proposed ordnance remedial alternatives in this 2,100-acre study area.
Five remedial alternatives contemplated for the Mission Trails study area consist of the following:

• Electromagnetic sweeps without brush removal
• Electromagnetic sweeps with 35% brush removal
• Electromagnetic sweeps with 60-65% brush removal
• Electromagnetic sweeps w/ controlled burning
• No action

Impacts were evaluated as they related to the following issue areas: 1) biology; 2) cultural; 3) geology;
4) air quality; 5) land use; 6) visual; 7) transportation; 8) noise; 9) agriculture; 10) socioeconomics;
and 11) public safety. Mitigation was recommended to lessen the environmental impacts related to
each alternative.

6.0 OEW ANALYSIS 

6.1 INTRODUCTION

The following section of this archive search report (ASR) assesses the potential of OEW at East
Elliott and known incidents and occurrences of OEW within the context of available records, data, and
information for Camp Elliott (and its military predecessors) as a whole. This discussion includes a
summary of historic activities in which ordnance was used, the findings of records review (including
historic aerial photographs; maps, plans, diagrams, or sketches; narrative or tabulated military records;
and periodical or journal articles), a summary of interviews, and the results of recent site inspections.

6.2 SUMMARY OF HISTORIC OEW ACTIVITIES

No direct evidence of operations in which ordnance was used within the confines of East Elliott has
been found through a thorough review of records, maps, or photographs, nor was any evidence
forthcoming in interviews. Evidence for historic OEW activities has therefore centered around other
portions of Camp Elliott and its military predecessors, Camps Holcomb and Kearney.

Research conducted during the preparation of this ASR suggests that there is the potential for OEW
contamination in the general Camp Elliott area from artillery training during World War I. Camp
Kearney, an Army training installation commissioned in May 1917 and located atop Kearney Mesa
(near the present-day location of Miramar NAS), was home to the National Guard 40th Infantry
Division, National Guard 157th, 158th, 159th, and 160th Infantry Regiments. Along with these
regiments, at least three field artillery detachments (Plate 5) were stationed at Camp Kearney during
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the period 1917 to 1918.

Troops appear to have been trained in live-fire artillery at a range located southeast of the main camp
(near the area that was to become the center of Camp Elliott). Artillery was fired from an area referred
to as "artillery emplacements" on the 1918 topographic map of the camp (labeled on Plate 6) toward a
target area located approximately 1 3/4 miles to the northeast (just north of the head of Murphy
Canyon). Artillery training most likely came to a close with the conclusion of World War I. Camp
Kearney was closed in October 1920 (Traditions, Oct. 1994).

Historic ordnance-related activities in the Camp Elliott area were then quiescent in the period 1920 to
early 1940, until the USMC established Camp Holcomb as a development and training center.

Camp Holcomb was renamed Camp Elliott in June 1940, and in 1941, Camp Elliott was established as
a USMC training center comprising approximately 30,500 acres. Camp Elliott housed the Second
Marine Division and later served as home to the USMC Headquarters Command, Fleet Marine
Training Center, Troop Training Unit, Marine barracks, and Base Depot. Specialty camps were
established within or near Camp Elliott for parachutists (Camp Gillespie located southeast of Camp
Elliott); scouts, snipers and officer candidates (Green's Farm in the north-central portion of Camp
Elliott); final training for replacement troops awaiting overseas posting (Linda Vista Camp); and tank
training (Jacques Farm).

Of particular interest from the standpoint of ordnance use was the Camp Elliott Tank School at
Jacques Farm (SW corner of Camp Elliott) that was activated in August 1942 under the command of
Major V.R. Collins (Marine Corps Gazette, April 1944). The tank school trained approximately 50
men per week who underwent introductory training and were assigned to maintenance and operation
schools. Training in the operations schools included gunnery instruction lasting 178 hours. Of the 178
hours, 60% was devoted to field work which included live firing exercises with 37 mm and 75 mm
guns and machine guns. No historic firing fan or range maps for the Tank School have been located
during this archive search; previous studies of the Tierrasanta area (DJR, 1988) compiled a firing
range map based on interviews and the nature and extent of comparatively abundant ordnance
contamination on the west face of Fortuna Mountain. The results of ordnance investigations suggested
that most of this firing was directed towards the northeast, relying on Fortuna Mountain as a natural
backstop.

In November 1942, an Anti-Tank Section was activated at Camp Elliott (Marine Corps Gazette,
January 1944). Troops were trained in actual anti-tank combat until April 1943, when training was
temporarily discontinued; training resumed in January 1944. Anti-tank equipment included half
track-mounted 75 mm guns and jeep-mounted 37 mm guns. Training included live firing at stationary
and moving targets at anti-tank ranges, one of which appears to have been located approximately 2/3
miles east of the main Camp Elliott based on aerial photos. This area is elliptical in shape, with a
complex cloverleaf pattern of interior roads or tracks. The direction of fire for this range was probably
towards the east.

No historic fan or range maps for artillery ranges at Camp Elliott was found during archive searches.
In a manner similar to that described for the Jacques Farm tank training area, previous studies of the
Tierrasanta portion of Camp Elliott (DJR, 1988) compiled a likely artillery firing fan directed to the
east and southeast from a firing point south of the main portion of Camp Elliott. Research during this
archive study revealed that not all artillery firing took place at Camp Elliott.

During 1943, USMC Camp Dunlap (located in Niland, California 165 mi. northeast of San Diego) was
heavily used as a USMC artillery training area (Leatherneck, January 1943). Camp Elliott artillery
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units reportedly drove to Camp Dunlap for live-firing practice.

In 1944, the US MC relocated to Camp Pendleton, and Camp Elliott reverted to USN use. Following
World War fl and up to 1953, Camp Elliott was used as a USN Training and Redistribution Center
where no live-fire weapons training was reportedly conducted. During the period 1953 to 1960,
Camp Elliott assumed a variety of military uses during which time the USMC 1st Tank Battalion
(formerly the 4th and 11th Battalion) was transferred to Camp Elliott. M-48 tanks attached to this
Battalion were prohibited from using their main 90 mm guns or machine guns due to the NAS flight
path (Traditions, Sept. 1994). Live firing training was instead conducted at Twentynine Palms or
Camp Pendleton. DOD usage of the East Elliott area ended with the closure of Camp Elliott in 1960.

6.3 RECORDS REVIEW

Numerous sources of records or information relevant to OEW hazards at East Elliott were researched.
Sources for this information are summarized in Appendix A of this report. In general, these records
fall into the following categories:

• Historic Aerial Photographs
• Maps, plans, or sketches
• Periodical or journal articles
• Other records

Historic Aerial Photographs

A total of 85 historic aerial photographs were researched and reviewed during the course of this
archive search. These photos were obtained from a wide variety of local, regional, and national air
photo libraries and repositories. Photo sources, dates, type (stereo pair, oblique, etc.), and general
remarks are summarized in Table 6-1. Photo sources included: 1) San Diego Historical Society Photo
Collection; 2) U.S. Department of Agriculture, Aerial Photography Field Office, Salt Lake City, UT;
3) Fairchild Aerial Photograph Collection, Department of Geography, Whittier College, Whittier, CA;
4) National Archives, College Park, MD; 5) and Spence Aerial Photo Collection, Department of
Geography, University of California, Los Angeles.

• Table 6-1 

Photos of the Camp Elliott area dating from the late 1930s to the late 1950s, the period of known
military usage of the East Elliott study area, were requested. Available photo coverage spanned the
period 1941 to 1958, although coverage for this period is not continuous. These air photos were
reviewed for changes in land use and for firing ranges or other features associated with weapons
training at Camp Elliott. In addition, special attention was paid to the East Elliott area proper, in an
effort to identify any man-made structures or other evidence of weapons training.

Table 6-2 summarizes specific air photo frames with relevant observations. Figures 6-1 and 6-2 depict
a series of two frames showing the East Elliott study area in early 1949. Figures 6-3 and 6-4 contain
similar coverage of East Elliott for the spring of 1953. The results of air photo research can be
summarized as follows:

East Elliott:

• East Elliott appeared almost completely undeveloped during the period 1949 to 1958 (by
extension, East Elliott appears to have been undeveloped in the years immediately preceding this
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period).
• A series of elliptical dirt roadways (Figure 6-2) are clearly evident near the southeast corner of

East Elliott; these roads may have been used for military vehicle maneuvers.
• Man-made features in East Elliott are primarily limited to various dirt roads, fire breaks, and

high-tension power lines.
• Only one building was noted within East Elliott in 1949 (Figure 6-2) and 1953 part way up a

ridge east of the mouth of Little Sycamore Canyon; the lack of a well developed access road
suggested this building was used sporadically.

• A small building was noted just north of East Elliott in 1949 photos. The building had a door
opening to the east and was located approximately 500 feet north of East Elliott on the ridge
between Oak and Spring Canyons. No extensive grading was noted next to this structure.

• Table 6-2 
• Table 6-2 (con't)
• Figure 6-1 
• Figure 6-2 
• Figure 6-3 
• Figure 6-4 

Camp Elliott (general):

• A possible anti-tank training area was evident in the 1949 and 1953 photos at a location
approximately 2/3 miles east of the main Camp Elliott. This area is elliptical in shape, with a
complex cloverleaf pattern of interior roads or tracks. The hillsides to the east have been cleared
(potential backstop?). The direction of fire for this range is probably towards the east. Berms
were noted at the west and east ends of this facility.

• Three broad, graded areas (potential firing points) were noted between the main post of Camp
Elliott and Jacques Farm to the south (see noted in Table 6-2). All three occupy relatively high
points of ground with unobstructed views to the east. They include areas immediately south and
northeast of the main post of Camp Elliott as well as the east edge of a mesa lying northwest of
Jacques Farm.

In summary, no evidence of weapons firing ranges (targets, firing points, etc.) was noted in historic
aerial photo research of East Elliott. Aerial photo observations of Camp Elliott areas to the west are
consistent with what is known about various World War II-era weapons training operations. Aerial
photo research confirms that East Elliott was almost entirely undeveloped during the 1940s and 1950s.

Maps, plans, or sketches

Maps, plans, diagrams, or sketches relevant to historic operations at Camp Elliott were researched
from a variety of sources (Appendix A) including: the Department of the Navy NAFAC, San Diego
Western Division; HQ U.S. Marine Corps, Marine Corps Historical Center; Library of Congress (see
topographic maps, Appendices I and J), Geography and Map Division; Marine Corps Recruit Depot
Command Museum; National Archives, Cartographic and Architectural Branch; National Archives,
SW Pacific Region; Naval Air Station Miramar, Civil Engineering Department; San Diego Historical
Society, US MC Base Camp Pendleton, Camp Pendleton History & Museum Office; and the personal
historical files of a San Diego area military historian (Meredith Vezina). Table 6-3 summarizes the
types of information that were located during the records review, their dates, source, and summary of
comments about the kinds of information contained in these maps, plans, or sketches. In general, these
materials supply information concerning changes in the configuration of Camp Elliott, specific
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installations within Camp Elliott (anti-tank ranges, Jacques Farm tank training area, ammunition
storage areas, etc.), and military features that lay adjacent to Camp Elliott.

• Table 6-3 

Periodical or Journal Articles

A variety of journal and newspaper articles have been researched in the course of this project. These
sources of information typically fall into two general groups: 1) historic journal articles relevant to
actual military operations in Camp Elliott or its predecessors (listed in Appendix B) or 2) recent
(post-1983) newspaper articles that typically focus on OEW hazards in the Tierrasanta, Mission Trails,
or East Elliott areas. Historic journal articles, while lacking specifics as to the locations of actual firing
ranges or target areas, are beneficial in providing an understanding of the types of weapons training at
Camp Elliott. These resources have been heavily relied upon in establishing the general chronology of
military operations presented in this report.

Other Records

Other records found during records review include lists of Marine Corps detachments assigned to
Camp Elliott (Appendix C) and a list of known types of ordnance used at Camp Elliott (Appendix G).
The list included in Appendix C provides a detailed inventory of USMC units that were assigned to
Camp Elliott during the period 1940 to 1943. These units included various infantry units, as well as
tank, medic, paratroop, signal, amphibious corps, and engineering detachments. Of particular interest
is a Tank Company that was organized on May 14, 1942, a time that nearly coincides with the
initiation of tank training at Jacques Farm in Camp Elliott. The ordnance list in Appendix G
underscores that a wide array of ordnance was used at Camp Elliott during the 1940s, including: high
explosive projectiles mortar rounds; larger artillery (155 mm); anti-tank rounds; hand and
rifle-launched grenades; various rockets; and small arms rounds. This list is consistent with the type of
OEW encountered during ordnance clearance in the Tierrasanta and Mission Trails areas. It also
includes the types of OEW that have been documented within East Elliott.

6.4 SUMMARY OF INTERVIEWS

During the course of this archive search, a variety of people were interviewed who potentially had
information relevant to the following:

• Historic military weapons training at Camp Elliott
• Recent (i.e. post-1960) encounters with OEW in East Elliott

In order to gain a better understanding of historic military weapons training at Camp Elliott, a
limited-scale, but focused, advertising campaign was conducted during September through November
1994 in an effort to solicit information from USMC veterans who had trained at Camp Elliott during
World War IL Advertisements were placed in a monthly military history journal entitled "Traditions,
San Diego's Military Heritage." This journal has a monthly circulation of approximately 5,000 copies;
its readership is primarily composed of retired USMC and USN veterans with specific interests in
military history.

To facilitate responses from the Traditions advertisement, Montgomery Watson established a tollfree
telephone number and message recording system with which responses could be monitored and
followed up where warranted. In addition to this advertisement effort, additional information was
solicited from the respondents to an earlier advertisement campaign that was conducted for the
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CEHND in 1986.

These efforts drew a total of six responses, all of whom were USMC veterans that were stationed at
Camp Elliott in the 1940s. Detailed telephone interviews were conducted with five of these six
respondents (see Appendix L), and the information generated during these interviews is summarized in
Table 6-4. Three of the interviewees did come forward with information relevant to either artillery or
tank training. The most significant information they volunteered relevant to World War Thera
weapons training is summarized below:

• Tank training involving live firing reportedly took place along the San Diego River near Jacques
Farm (R. Ventura)

• No recollections of any live firing within the East Elliott area (except subcaliber tank practice in
Sycamore Canyon [P. Morrell])

• Live-firing artillery practice typically took place at remote desert locations such as Camp Dunlap
near Niland, California (R. Bhrnds)

• One recollection of live-firing artillery practice within Camp Elliott (R. Bhrnds)

In summary, these interviews confirm that some live-firing tank and artillery training took place at
Camp Elliott, although their recollections only identified the firing locations and frequency in a very
general fashion. No information was provided that indicated that East Elliott was a target area or a
firing point for these training exercises.

• Table 6-4

During the course of the archival search, contacts were identified who potentially had knowledge of
recent (i.e. post-1960) reports of OEW within the East Elliott study area. These contacts were
interviewed by telephone, or in person in an effort to gain a better understanding of potential ordnance
contamination in the study area. Interviews were conducted with emergency personnel who may have
responded to ordnance encounters or explosions in the vicinity of East Elliott. These interviews
included personnel from the City of San Diego Fire Department Metro Arson Strike Team, San Diego
County Sheriffs Department Arson/Explosives Unit, San Diego County Office of Disaster
Preparedness, City of Santee Fire Department, Miramar NAS Public Affairs Office and Fire
Department, U.S. Navy EOD MOU Three, and U.S. Army 70th EOD (see Appendix A). Other people
who had worked within East Elliott were interviewed, including the operators of the landfill in East
Elliott (County of San Diego, Department of Public Works) and scientific consultants performing
studies in the area (Marcia Gross). Table 6-5 provides a summary of important interview findings
where recent OEW incidents were confirmed in East Elliott. U.S. Army Ordnance incident reports are
found in Appendix F.

6.5 SITE VISITS

The East Elliott study area was visited twice during the course of the archive search. The first such
visit was on August 16,1994 as part of a project kick-off meeting with representatives from the U.S.
Army Corps of Engineers-Huntsville Division and Los Angeles Districts. Meeting participants
inspected most portions of East Elliott that were readily accessible by four-wheel drive vehicle at that
time, including sampling locations in the 1994 East Elliott OEW sampling program that contained
ordnance contamination (grids 5, 6, 10, and 11), Little Sycamore Canyon (including the county
landfill), Spring Canyon, and the prominent ridge between Oak and Spring Canyons. No OEW was
found during this inspection. Observations relevant to accessibility, vegetative cover, etc. were made
during this inspection.
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The second site visit was on November 29, 1994 as part of a project progress meeting with the U.S.
Army Corps of Engineers-Huntsville Division. During this visit, OEW was found near sampling grid 6
atop the ridge that lies east of Little Sycamore Canyon (see Plate 3). This ridge area was not only the
site of three 1994 sample grids with ordnance contamination but was also included in the June 1984
survey that encountered "moderate to heavy" ordnance contamination. The attending ordnance
removal technical monitor from CESPL, Mr. Jim Walker, made a tentative identification of this loose
fragmentation as primarily representing 75 mm HE rounds with a lesser amount of 37 mm
fragmentation. Approximately two dozen pieces of loose fragmentation were encountered; Appendix
K illustrates some of the larger pieces.

• Table 6-5
• Table 6-5 
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7.0 EVALUATION OF ORDNANCE CONTAMINATION AND CONCLUSIONS

7.1 SUMMARY OF KNOWN OEW-EAST ELLIOTT

Ordnance contamination has been found at several locations in East Elliott between 1978 and 1991.
The majority of this OEW appears to lie within the southeast quadrant of the study area, on a series of
ridges that lie southeast of the county landfill, east of Little Sycamore Canyon, and west of Sycamore
Canyon (Plate 3). OEW found during a November 29, 1994 site visit consists of loose fragmentation
from high explosive projectiles (tentatively identified as fragmentation from 75 mm HE rounds with a
lesser amount of 37 mm fragmentation) found at or near the surface. This area was also the site of
four 1994 sample grids which identified ordnance contamination, as well as a June 1984 ordnance
survey that encountered "moderate to heavy" ordnance contamination from high explosive shells.

In addition to this area, in which OEW fragmentation debris has been identified, two unexploded
ordnance were found and removed from areas north (see 12/7/78 location, Plate 3) and west (see
5/21/91 location, Plate 3) of the contaminated area discussed above. A third UXO discovery is distinct
from all of the preceding ordnance evidence in that it lies near the north margin of the study area near
the head of Spring Canyon (see 5/29/91 location, Plate 3). The ordnance found included unexploded
75 mm HE rounds (ostensibly UXO), and one M67 105 mm HEAT projectile, and a M62 fuze plug.

In addition to the evidence for OEW in East Elliott that has been outlined, there is a certain amount of
"negative evidence" for OEW within the study area. Negative evidence includes areas where fill or
cover activities have taken place and there was no indication of the presence of OEW. This negative
evidence is summarized as follows:

• The active footprint of disposal areas and the paved access road for the San Diego County Little
Sycamore Canyon landfill. This comprises approximately 260 acres that have been excavated,
graded, or filled during active landfill operations since 1965.

• No OEW was found in seven of the eleven sample grids (grids # 1, 2, 3, 4, 7, 8, and 9) in the
1994 OEW East Elliott sampling project. These grids were located in widely separated sites in
the western, northern, and northeastern sections of East Elliott (Plate 3).

Additional indirect evidence for the presence of OEW and UXO in East Elliott consists of anecdotal
reports of spontaneous detonations during brush fires in the area. Discussions with fire fighters
stationed at nearby Miramar NAS confirmed that similar detonations have been witnessed in the
eastern, undeveloped portions of that installation, although recent correspondence with the base public
affairs office (Appendix N) confirmed only one such incident (late 1970s).

7.2 PROBABLE SOURCES OF OEW

Based on all the available information, the most likely source of OEW in East Elliott appears to be
weapons training in the early 1940s. No evidence was found of any weapons training facilities (firing
points, etc.) or weapons firing maneuvers within East Elliott proper. A composite map of known or
suspected firing points and ranges is presented in Plate 7. To test the hypothesis that the origin of East
Elliott OEW may have been stray projectiles that were intended for targets on or west of Fortuna
Mountain, the firing fan map was constructed with fan radii of approximately 7 miles, a distance within
the typical range of light and medium artillery, as well as tank guns, used at Camp Elliott. For
reference, the distances from the East Elliott area with the greatest known OEW contamination to the
two main firing points are as follows:
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• Distance to southwest Camp Elliott (Jacques Farm) firing point = 6.4 miles
• Distance to main Camp Elliott flung point = 6.3 miles

These fans, as constructed above, sweep out very broad arcs that intersect almost all of East Elliott.
As such, the geometry of these fans are so broad that they do not permit identification of "higher
OEW risk" areas within East Elliott.

In addition to fixed firing points, it is possible that, as yet undocumented, live-firing during military
maneuvers in East Elliott may have contributed to OEW contamination. This source of ordnance is by
its nature much harder to evaluate than fixed firing ranges. While interviews with veterans confirm that
the mesas and ridges in East Elliott were used for tank training maneuvers, none of these accounts
indicated that live-firing practice took place.

7.3 OEW RISKS

An Inventory Project Report (INPR) for East Elliott was prepared by the U.S. Army Corps of
Engineers in July 1991 and is included as Appendix D of this report. Contained within the 1NPR is a
risk assessment for explosive ordnance (EXO) that evaluates the risks posed by EXO at East Elliott on
the basis of two factors, hazard severity and hazard probability. Specific factors were assigned a
numerical score in an effort to quantify the overall risk at the site. The risk assessment concluded that
the East Elliott site warranted a Category II designation (i.e. "Critical") ranking for hazard severity
and a Level A (i.e. "Frequent") ranking for hazard probability. The resulting Risk Assessment Code
(RAC) of 1 suggests a condition of "Imminent Hazard" where "emergency action is required to
mitigate the hazard or protect personnel".

The July 1991 risk assessment was re-evaluated based on the current knowledge of OEW at East
Elliott and the findings of this ASR. Montgomery Watson considered the following refinements or
changes based on currently available information:

• Modify the Total Ordnance and Explosive Waste Characterization Value from 14 to 10. While
small arms and military flare OEW may conceivably be present (included in the original RAC
assessment), this archive search has not confirmed the presence of this kind of OEW in East
Elliott. This would have the effect of changing the hazard severity from Critical (Category II) to
Marginal (Category I).

• The July 1991 ranking for hazard probability characteristics remains unchanged at 29, and is
consistent with the current conditions at East Elliott.

The modifications above would reduce the original RAC score from 1 to 2, where "action is required
to mitigate hazard or protect personnel" and a "feasibility study is appropriate".

7.4 RECOMMENDATIONS FOR OEW SAMPLING

Based on the foregoing evaluation of OEW contamination and risk at East Elliott, completion of an
Engineering Evaluation/Cost Analysis (EE/CA) is fully warranted to better evaluate the nature and
extent of ordnance contamination within East Elliott and if necessary, formulate and evaluate remedial
alternatives. As part of this EE/CA, a program of geophysical screening and sampling is recommended
to provide valuable additional information about the nature and severity of OEW in this area.

It is recommended that a stratified random approach to sample grid selection be adopted, in an effort
to provide the following: 1) statistically meaningful sampling results; and 2) confidence and
cost-effectiveness in the sampling program. Under this scheme, two sample subareas would be
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established, one subarea coinciding with the portion of southeast East Elliott with known moderate to
heavy ordnance contamination (refer to Figure 7-1), and the other subarea comprising the remainder
of East Elliott, absent those areas where "negative evidence" of OEW contamination is available (i.e.
previous "clean" UXO sampling grids, the active footprint of county landfill, the paved road to landfill,
etc.).

Geophysical sampling could take a phased approach due to various considerations or constraints. In
that event, the following areas within East Elliott should be prioritized as follows (ranked from higher
to lower priority):

1) Areas in Proximity to ,Sensitive Populations: Southern and southeastern portions of East Elliott
that abut either existing residential, recreational (i.e. parks), or educational land use in the City of
Santee. West Hills High School and a community park (under construction) lie directly across Mast
Boulevard from East Elliott.

2) Areas with easy access andirequent visitors: Southern margin of East Elliott adjacent of Mast
Boulevard. The area is unfenced, and unrestricted access along its southern boundary makes the area
attractive for recreational use by hikers, motorcyclists, mountain bicyclists, etc.

3) Areas scheduled for excavation grading etc.: Proposed new landfills in Oak and Spring Canyons.
Even though East Elliott is not being developed at present, the City of San Diego is actively advancing
a plan for one or two new landfills in the vicinity of Oak and Spring Canyons. OEW could pose a
hazard to landfill construction workers; a more complete understanding of ordnance hazards would be
essential in mitigating risk.

Geophysical detection equipment commonly employed for OEW/UXO detection and excavation
typically falls into three categories: 1) low-sensitivity magnetometers (LSMs), 2) high-sensitivity
magnetometers (HSMs), and 3) metal detectors (USEPA, 1993). LSMs are typically of dual fluxgate
configuration and are widely used in these types of ordnance investigations activities. HSMs operate
on similar principles as LSMs, but have the ability to be calibrated and afford greater detection
capability; HSMs are more expensive and more cumbersome than LSMs, however.

The proposed geophysical sampling of selected grids within East Elliott is likely to be conducted with
the use of a suitable electromagnetic detector, such as the Mk 26 Ordnance Locator. This detector is
one of the more current detectors approved for use by U.S. military EOD forces, and has been
employed in earlier ordnance investigations and remediations in the nearby Tierrasanta and Mission
Trails projects at Camp Elliott (DIG, Inc. et.al., 1988). This instrumentation appears well suited for 1)
the ferrous OEW that is known to be present within East Elliott, 2) likely depth of subsurface OEW,
and 3) terrain and vegetation within East Elliott. By contrast, the earlier use of a Geometries 866
magnetometer, was reportedly less effective due to the susceptibility of this instrument to interference
due to high background levels of magnetism. Recent developments in non-invasive OEW detection
which rely on a combination of EM-31 and EM-61 signals, coupled with database pattern recognition
(Intergraph Newsletter of Environmental Technology, Winter 1995) may warrant consideration in
addition to more traditional geophysical approaches. The East Elliott project workplan will evaluate
geophysical instrumentation in detail, and evaluate and select the most suitable equipment.

• Table 7-1 
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WORK TASK PROPOSAL

CONTRACT DACA 87-92-D-0019
DELIVERY ORDER 0019

.1.

FORMER CAMP ELLIOTT (EAST ELLIOTT) EE/CA

1.0 PURPOSE

The purpose of this Work Task is to perform an Engineering Evaluation/Cost Analysis
(EE/CA) at the former Camp Elliott (East Elliott), San Diego, California. Under this
work task, Montgomery Watson and/or its subcontractors will perform a site visit and
review existing information; prepare an archive search report of all of the former Camp
Elliott and specifically the 3200 acres of East Elliott; prepare a Site-Specific Work Plan
for investigating the presence of ordnance and explosive waste (OEW); prepare a location
survey of the project site; conduct an OEW investigation within selected areas of East
Elliott; prepare an EE/CA report based on the information gathered during the OEW
investigation; prepare an EE/CA Action Memorandum; coordinate/communicate with
regulatory agencies, local officials, and the general public; and manage this Delivery
Order in accordance with Appendix A of the base contract. The work will be conducted
in accordance with all federal, State, and local requirements.

Performance of the tasks under this Delivery Order will require Montgomery Watson to
subcontract a portion of the work, particularly those field tasks requiring unexploded
ordnance (UXO) specialists. In accordance with Delivery Order negotiations,
Montgomery Watson will subcontract specific OEW/UXO-related tasks to
Environmental Chemical Corporation (ECC). Montgomery Watson proposes to contract
ECC on a firm fixed price basis.

Only portions of this work have been funded at the present time; however, this Work
Task Proposal covers all Statement of Work (SOW) tasks.

2.0 TECHNICAL APPROACH

2.1 Scope

This Work Task includes the following SOW activities based on the Scope of Work dated
June 23, 1994:

SOW Task Description

1

2
3
4

5
6
7

8

Review Existing Data and Perform
Site Visit

Prepare Site Specific Work Plan
Location Survey and Mapping
Determine presence or Absence of
OEW Contamination

Prepare EE/CA for Site
EFJCA Action Memorandum
Data Collection for Safety Risk

Assessment
Meeting and Public Involvement

A description of these SOW activities is included in Section 2.3.

-I-

Status

Fully Funded

Fully Funded
Fully Funded
Fully Funded

Fully Funded
Fully Funded
Deleted

Fully Funded



2.2 Background

East Elliott is a part of the former Camp Elliott, which was used during WWII for
weapons training. Fortuna Mountain, adjacent to East Elliott's southeast corner, was used
as a backstop for range practice by the U.S. Marines Corps. A bunker was removed from
Fortuna Mountain about 10 years ago, and two 75 mm high explosive rounds were
removed from East Elliott by the San Diego Fire Department in 1991.

Due to the potential for OEW contamination, an EE/CA will be performed for the East
Elliott area. Delivery Order 0019 was awarded to Montgomery Watson by the U.S.
Army Corps of Engineers, Huntsville Division (CEHND) to conduct this EE/CA.

2.3 SOW Activity Description

The following tasks will be performed as a part of this Work Task Proposal:

23.1 SOW Task 1 - Review Existing Data, Prepare Archive Search Report, and
Perform Site Visit

Montgomery Watson will perform a site visit to East Elliott. During the site visit,
Montgomery Watson will locate and review available records relative to East Elliott area
and the adjacent areas. Montgomery Watson and its subcontractor, ECC, will also
visually inspect the East Elliott area for the purpose of identifying natural features which
may affect investigative activities (SOW Task 4) and/or surveying efforts (SOW Task 3),
existing land use, wetlands, endangered species, archeological resources, etc.
Montgomery Watson will coordinate with CEHND, regulators, State and local officials
prior to the site visit to identify points of contact and information relative to the items
listed above, Montgomery Watson will prepare an Archive Search Report for all of
Camp Elliott and specifically the 32 acres of East Elliott. The search will consist of
obtaining aerial photographs from the National Archives in Washington D.C. and the
Agricultural Soil Conservation Service in Salt Lake City, Utah. The report will include a
full accounting of the past use of all areas of former Camp Elliott with particular
emphasis on the East Elliott portion of the camp.

2.3.2 SOW Task 2 - Prepare Site-Specific Work Plan

Montgomery Watson and its subcontractor, ECC, shall also prepare a Site-Specific Work
Plan for the field investigation of the East Elliott area (SOW Task 4). In accordance with
the SOW, Draft and Final versions of this Work Plan will be submitted. The following
sub-plans will be included in the Work Plan:

• Unexploded Ordnance (UXO) Operational Plan
• UXO Demolition Plan
• Site-Specific Safety and Health Plan (SSHP)
• Equipment Plan
• Environmental Protection Plan
• Quality Control Plan
• Work, Data, and Cost Management Plan
• Geophysical Investigation Plan

ECC will also provide input during preparation of the SSHP based on knowledge gained
during previous investigations in the site vicinity.
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233 SOW Task 3 - Location Surveying and Mapping

Montgomery Watson and its subcontractor, ECC, will prepare a planimetric or
topographic map of the East Elliott area (it is assumed that a commercially available
planimetric or topographic map exists which may be used as a base map). This map will
be presented in the Work Plan (SOW Task 2) and identify the East Elliott area boundaries
and specific areas within the East Elliott area which will be investigated (i.e. sampling
grids). The actual location of the sampling grids will be surveyed during the site
investigation. The map will then be updated and presented in the EE/CA Report (SOW
Task 5). The corners of each sampling grid will be surveyed to within 0.25 meters and
referenced to the North American Datum of 1983 (NAD83) and the State Plane Grid
System. In accordance with the SOW, copies of all field books, sketches, computation
sheets, a tabulation of the sampling grid corner coordinates, a reproducible (mylar) map,
and 5 blue line copies of the map will be submitted to CEHND within 30 days of
completion of the field investigation.

2.3.4 SOW Task 4 - Determine Presence or Absence of OEW Contamination

In accordance with Delivery Order negotiations, Montgomery Watson will retain ECC to
provide UXO specialists for the performance of the field investigation. Montgomery
Watson will support ECC by providing a field team leader which will be responsible for
documenting and coordinating daily operations and tracking field expenditures. Only
those individuals with the requisite UXO training will be permitted in areas not
previously investigated and cleared of UXO.

Montgomery Watson and its subcontractor, ECC, shall provide the necessary equipment
and personnel to determine the presence/absence of OEW/CWM contamination within 10
sampling grids. The sampling grids (100 by 200 feet) will be systematically located and
the supporting rationale developed in the Work Plan (SOW Task 2).

The presence/absence of OEW will be determined visually and using magnetometers.
The magnetometers will be capable of detecting a 105 mm projectile to a depth of three
feet. Montgomery Watson/ECC shall maintain a detailed accounting of all materials
encountered during the surface (visual) and subsurface (magnetometer) sweeps. This
accounting shall include all OEW and non-OEW metallic debris and its identification,
condition, and disposition.

Montgomery Watson/ECC will not dispose of any chemical munitions at the site. If a
UXO is discovered that is identified as containing military toxic chemical agent, all
operations will cease immediately within 500 meters of the site and the item will be
secured according to the UXO Site Specific Health and Safety Plan. Montgomery
Watson will immediately notify the CEHND Project Manager or designated
representative who will, in turn, request military EOD support. Activities within a 500
meter radius will not resume until the UXO/CWM hazard is appropriately eliminated by
military EOD personnel.

Montgomery Watson will maintain a detailed accounting of all OEW or non OEW debris
encountered during the surface and subsurface surveys and test pits. This accounting will
include the amounts of OEW, identification, condition and disposition. The accounting
will include all non OEW-related metallic debris that is present. The non-OEW-related
metallic debris will be detailed in pounds per acre.

Inert OEW, including fragments, will be collected, the inert filler explosively vented, and
then place in a holding area established by ECC pending transport and disposal through
the appropriate agencies.
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If UXO is encountered, where it is determined that it cannot be moved, and the situation
precludes detonating the UXO in place, Montgomery Watson will notify the CEHND
safety specialist. Two UXO specialists will secure the item until a consensus is Leached
concerning appropriate disposal actions.

2.3.5 SOW Task 5 - Prepare EE/CA for the Entire Site

Montgomery Watson will prepare an EE/CA Report of the 3200 acres of the East Elliott
area based on the information gathered from the site visit, additional research, and the
field investigation. This Report will be prepared in accordance with the EPA guidance
document "Guidance on Conducting Non-Time-Critical Removal Actions under
CERCLA", June 1993. In accordance with the SOW, Draft and Final versions of the
EE/CA Report will be submitted.

2.3.6 SOW Task 6 - EFJCA Action Memorandum

Montgomery Watson will prepare an EE/CA Action Memorandum in accordance with
the EPA guidance document "Superfund Removal Procedures, Action Memorandum
Guidance" (OSWER Dir. 936(13-01, December 1990) after the Final EE/CA Report has
been approved by the CEHND Contracting Officer. In accordance with the SOW, Draft
and Final versions of the EE/CA Action Memorandum will be submitted.

23.7 SOW Task 7 - Data Collection for Safety Risk Assessment (SRA)

Montgomery Watson will not collect data for a safety risk assessment model.

2.3.8 SOW Task 8 - Project Management

Under this task, Montgomery Watson will provide for management of the Delivery
Order. Internal management activities will include project set-up, coordination of
staffing, providing direction to project teams, and tracking schedules and expenditures.
The management effort will also include direct interaction with CEHND, local agencies,
and regulatory officials. Interaction with the public will coordinated with CEHND, as
necessary.

2.3.9 Task 9 - Meetings and Public Involvement

Montgomery Watson will attend meetings to discuss the project status, progress, and
plans for future activities. At least a portion of these meetings may involve the public.
Montgomery Watson will provide two professionals to attend meetings either at Camp
Elliott (or other local/county meeting facility) or CEHND. Montgomery Watson shall
provide minutes of each meeting to CEHND within ten days following the meeting.

3.0 GUIDANCE DOCUMENTS

The following documents will be used as guidance for this Delivery Order:

1. "Guidance on Conducting Non-Time-Critical Removal Actions Under
CERCLA", June 1993.

2. "Superfund Removal Procedures, Action Memorandum Guidance", OSWER Dir.
936(13-01, December 1990.
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72 1507.1558 0000 1 0516 SO $0 SO 50 SO $0 $14551 cgs 1 sass 0359
223 9.thortract1 0777 0 . $0 0 . SO SO $0 50 $0 SO $1,111 $1,111: $271 3276
201 Toil 0.850 $0 SO SO SO $0 SO SO 50 30 SO 013,142 $13,1421 53296 1 53216
205 NW % Cori0t1t SO I 0.0% 0.01L 00% 0.0% 0_0% 0.0% az% sax 0.0% 402% 40.79_ OA ,iFF%
206 90 [
701Plead SOW Tat 6 Haws 392 SO . 0.0 0.01 sal as 0.0 0.0 13 0.r 1551 3116! 3326 392.0
206 Curedalw Pripet EEO Aoki Men Budened Libor $28491 $01 50 SC SO 90 SO $0 $0 $a to $19,50e 1 521,1931 $23242 06,491
sae 1937.1556 ODC: $3468 301 SO SO : 30 SO SO SO . 93 0 $1,435 $2270 53229 03,518
211 SLtccdracIs i0 $I 1 SO ' 001 SO 00; SO $0 53 $1,111 52.722 02,495 1-2.777
211 Tool 501 561 00 $0 SO 00 00 50 $0 SO $11147 $20215 529,570 54,660
212 Ctersielvt % Con ets 0 02%1 00%1 0.0%l 0.0% 00% 0.0% 00% 0.0% 0.0% 40.0% 100% 93.0% 100.0%
113 $0 ' MIN=
114 SO
2131Acliti SOW Tut 6 licurs 392 SO 0.0 0.0i 0.0 0.0 0.0 00 0.Dj 02 CO 0.0 0.0 0.0
218 Wet Prows EFJCA44.6:41 Moo OirderedLibx 129491 0 $0 SO] $0 SO 00 SO SO SO $0 0 I 00 SO SO
VT 1657.1556 CCCt WW 001 01 000000SO t SO 90 SO

211 Merritt; 0717 0 0 SO SD SO $3 $0 SO 10 50 SO 30 SO 00
219 Tali .912,65 90 10 SO 00 0 SO SO f0 $0 SO $O 1 m m SO
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1
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141 3.teedracls 32063 0 TO $1042 91,042 11,042 $1042 01,042 01.042 01,042 01,042 12.063 07.00 52,01101 • 52083 i
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146 OkrInd Leta 0111,193 S01 SO $0 $0! $0 $0 SO $01 50 0 $0' $0 SO' $2
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ORDNANCE AND EXPLOSIVE WASTE
ARCHIVES SEARCH REPORT

FOR
FORMER CAMP SAN LUIS OBISPO
SAN LUIS OBISPO, CALIFORNIA
PROJECT NUMBER J09CA203105

1. INTRODUCTION

a. Subject and Purpose

(1) This report presents the findings of an historical records search and
site inspection for ordnance and explosive waste (OEW) presence at former Camp
San Luis Obispo (CSLO), California (see plate 1 for general location map). The
investigation was performed under the authority of the Defense Environmental
Restoration Program -Formerly Used Defense Sites (DERP-FUDS).

(2) The purpose of this investigation was to characterize the site for
potential OEW contamination, to include chemical warfare material (CWM). This
was achieved by a thorough evaluation of historical records, interviews, and an
on-site visual inspection.

b. Scope

(1) The OEW investigation focused on the 14,959.16 acres of the former CSLO,
less the 5,800 DERP-FUDS ineligible acres that encompass the current, active
CSLO of the California Army National Guard (CARNG). The remaining 9,159.16 acres
of the former CSLO are eligible under DERP-FUDS for OEW remediation
consideration.

(2) This report presents the site history, site description, real estate
ownership information, results of a visual site inspection, confirmed ordnance
presence based on available records, and evaluation of potential ordnance
contamination based on site ordnance components and site information.

(3) For the purpose of this report, OEW is considered unwanted and abandoned
ammunition or components thereof, which contain energetic, toxic, or
radiological materials, and was manufactured, purchased, stored, used, and/or
disposed of by the War Department/Department of Defense.

2. PREVIOUS INVESTIGATIONS 

a. Preliminary Assessments

(1) A 1986 Preliminary Assessment of the California Army National Guard
(CARNG) (project JO9CA003100), a portion of the former CSLO, was conducted by
the U.S. Army Corps of Engineers, Los Angeles District. It was concluded that
the CARNG site had been used by the DOD, its present condition of suspected
hazardous and toxic waste contamination was the direct result of that prior
ownership, and that it was Hazardous, Toxic, Radiological Waste (HTRW)-eligible
under the DERP-FUDS program (document E-5).

(2) A 1986 Preliminary Assessment of U.S. Forest Service property (project
JO9CA003101), a parcel of the former CSLO, was conducted by U.S. Army Corps of
Engineers, Los Angeles District. It was concluded that the U.S. Forest Service
property had been used by the DOD, its present condition of suspected OEW
contamination was the direct result of that prior ownership, and that it was
eligible under the DERP-FUDS program (document E-10).

(3) A 1986 Preliminary Assessment of property of California Polytechnic
State University (project JO9CA003102), a parcel of the former CSLO, was
conducted by the U.S. Army Corps of Engineers, Los Angeles District. It was
concluded that the California Polytechnic State University property had been
used by the Department of Defense, its present condition of suspected OEW
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contamination was the direct result of that prior ownership, and that it was
eligible under the DERP-FUDS Program {document 5-11).

(4) A 1986 Preliminary Assessment of the State of California Department of
Fish and Game {project J09CA003103) consisting of a portion of the former CSLO,
was conducted by U.S. Army Corps of Engineers, Los Angeles District. It was
concluded that the State of California Department of Fish and Game site had been
used by the Department of Defense, its present condition of suspected OEW
contamination was the direct result of that prior ownership, and that it was
eligible under the DERP-FUDS program (document E-2).

(5) A 1986 Preliminary Assessment of the California Mens Colony Penal
Institution (project JO9CA003104), a leasehold portion of the former CSLO, was
conducted by U.S. Army Corps of Engineers, Los Angeles District. It was
concluded that the California Mens Colony Penal Institution site had been used
by the DOD, but there was no evidence of unsafe conditions resulting from DOD
use (document E-3).

(6) A 1986 Preliminary Assessment of the San Luis Obispo County Board of
Education (project JO9CA003105), a portion of the former CSLO, was conducted by
U.S. Army Corps of Engineers, Los Angeles District. It was concluded that the
San Luis Obispo County Board of Education site had been used by the DOD, that
its present condition of suspected OEW contamination was the direct result of
that prior ownership, and that it was eligible under the DERP-FUDS program
(document E-4).

(7) A 1986 Preliminary Assessment of Cuesta College (project JO9CA003106), a
portion of the former CSLO, was conducted by U.S. Army Corps of Engineers, Los
Angeles District. It was concluded that the Cuesta College site had been used by
the Department of Defense {DOD), its present condition of ordnance and explosive
waste contamination was the direct result of that prior ownership, and that it
was eligible under the DERP-FUDS Program (document E-1).

t-", (8) A 1986 Preliminary Assessment of the portion now belonging to Madonna
Construction Company (project JO9CA003108) was conducted by the U.S. Corps of
Engineers, Los Angeles District. It was concluded that the site had been used by
the Department of Defense, but that there was no evidence of unsafe conditions.
The owner requested no restoration (reference 5-76).

(9) A 1986 Preliminary Assessment of the Southern Pacific Transportation
Company (project JO9CA003109), a portion of the former CSLO, was conducted by
U.S. Army Corps of Engineers, Los Angeles District. It was concluded that the
Southern Pacific Transportation Company site had been used by the DOD, its
present condition of suspected ordnance and explosive waste contamination was
the direct result of that prior ownership, and that it was eligible under the
DERP-FUDS program (document E-12).

(10) A 1986 Preliminary Assessment of property of Ernest Vollmer Jr.
(project JO9CA003110), a parcel of the former CSLO, was conducted by the U.S.
Army Corps of Engineers, Los Angeles District. It was concluded that the site
had been used by the Department of Defense, its present condition of suspected
ordnance and explosive waste contamination was the direct result of that prior
ownership, but, based on the present owner's insistence that no actions take
place, an environmental restoration project was not recommended (document E-13).

(11) Table 2-1 summarizes the above 1986 assessments performed on each of
the various individual properties of the former Camp San Luis Obispo. These
previous 1986 individual assessments (table 2-1) were superseded by an April
1993 assessment of the entire former CSLO as shown at table 2-2.

Project

TABLE 2-1
1986 DERP-FUDS PRELIMINARY ASSESSMENT PROJECTS

DER?
Number Category Location Comments
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JO9CA003100 HTRW California Army National Guard (document E-5}
JO9CA003101 OEW Cuesta Ridge Botanical Area (document E-10)
JO9CA003102 OEW/HTRW Calif. Polytechnic State Univ. (document E-ll)
JO9CA003103 OEW California Dept of Fish & Game (document E-2)
JO9CA003104 None (No hazard) California Mens Colony (document E-3)
JO9CA003105 OEW SLO County Board of Education (document E-4)
JO9CA003106 OEW CSLO-Cuesta College (document E-1)
J09CA003107 OEW Baywood (see separate ASR)
JO9CA003108 None (No hazard) Madonna Construction (ref. B-76)
JO9CA003109 OEW Southern Pacific Trans. (document E-12)
JO9CA003110 OEW Ernest Vollmer, Jr. property (document E-13)

(12) In April 1993, CESPL conducted another Preliminary Assessment of former
CSLO, site number JO9CA203100. This 1993 assessment was of the entire acreage
(see table 2-2), and superseded the individual land owner assessments shown in
table 2-1 above. In addition to recommending HTRW projects, an OEW project for
former CSLO (PN J09CA203105) was recommended by the April 1993 assessment. The
1993 OEW project for former CSLO is the subject of this ASR. Table 2-2
represents an overview of this April 1993 assessment (see document E-9).

TABLE 2-2
1993 DERP-FUDS PRELIMINARY ASSESSMENT PROJECTS

Project DERP Present
Number Category Phase Comments Location
J09CA203101 HTRW RI/FS Landfill CSLO-National Guard Property
J09CA203102 HTRW RI/FS Landfill CSLO-National Guard Property
J09CA203103 HTRW RI/FS Landfill CSLO-County Property
J09CA203104 HTRW RI/FS Landfill CSLO-Cal Poly Univ. Property
JO9CA203105 OEW SI Ordnance Waste Entire former CSLO*
JO9CA203106 OEW RA Ordnance Waste Baywood Park

BD/DR None

*5,800 acres currently used by CARNG CSLO is ineligible for DERP-FUDS; the
remaining acreage eligible for DERP-FUDS remediation is 9,159.16

b. Other Projects

A site investigation of the former CSLO was conducted in 1990 which related
to two landfills at the former CSLO. The field work was completed under contract
DACA09-88-D-0056. The project evaluated the occurrence of soil and/or
groundwater contamination which may have been caused by DOD related activities
on the former CSLO property. The analytical results indicated the high metal
concentrations might have been naturally occurring. The metal concentrations
were similar throughout the investigated area, with no correlation to the
proximity of a landfill. It was felt that the local ultramafic rock may have
been the source of the metals (see document E-15).

Go Back to the Table of Contents Pace. 
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ORDNANCE AND EXPLOSIVE WASTE
ARCHIVES SEARCH REPORT

FOR
FORMER CAMP SAN LUIS OBISPO
SAN LUIS OBISPO, CALIFORNIA
PROJECT NUMBER J09CA203105

3. SITE DESCRIPTION

a. Existing Land Usage

(1) The former CSLO consisted of 14,959.16 acres acquired by fee, lease,
easement, and transfer during the early to mid-1940s. Currently, this acreage is
owned by 12 different individuals/entities. The uses of the lands vary but much
of it is devoted to agricultural purposes. A substantial portion is set aside
for educational pursuits (see plate 2).

(2) Table 3-1 represents the current land usage of the former site.

TABLE 3-1
CURRENT LAND USAGE

Area Former
Usage

Present
Owner

Present
Usage

Size
(acres)

Comment

A Ammo Range/ El Chorro Park Park 710 plates 2/3
Impact Area

Cal Poly Univ. Agriculture 2,178.95 plates 2/3

San Luis Obispo School & 256 plates 2/3
County Schools Admin.

Ernest Vollmer Cattle Grazing 178 plates 2/3

Calif Fish & Cattle Grazing/ 453 plates 2/3
Game Pistol Ranges

B Down Range & U.S. Forest Service Forest 4,010 plates 2/3
Buffer Area

Bureau of Land Cattle Grazing 125.21 plates 2/3
Management

Southern Pacific Cattle Grazing 80 plates 2/3
Railway

Ernest Vollmer Cattle Grazing 38 plates 2/3

C Hospital Area Calif Prison Mens Prison 400 plates 2/3

D Administrative Madonna Industrial 98 plates 2/3
Construction

Cuesta College College 150 plates 2/3
Cal Poly Univ. Agriculture 467 plates 2/3

E Grenade Court Cuesta College College 5 plates 2/3

F Grenade Courts El Chorro Park Park 10 plates 2/3

G* Ammo Range/ Calif ARNG Ammo Ranges/ 5,800 plates 2/3
Impact Area/ Impact Area/
Admin. Area Admin. Area

14,959.16 total
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* Active DOD site (CARNG) which is not DERP-FUDS eligible; NOT ASSESSED.

b. Climatic Data

(1) The climate is generally that of an oceanic type (Mediterranean). Within
the foothills of the site, the summers are warmer and dryer while the winters
become cooler and wetter. Overall, the sun shines about 60 percent of the time
in the winter, and 80 percent of the time in the summer.

(2) In winter, the average temperature is 48 degrees Fahrenheit (F), and the
average daily minimum is 34 degrees F and rarely dips below 32 degrees. In
summer, the average temperature is 70 degrees F. with the average daily maximum
being 91 degrees F.

(3) Precipitation, in the form of rain, occurs mainly between November and
March with only about 11 percent falling in April through September. It averages
about 16 inches per year, but as the clouds move inland from the coast and rise
over the mountains, average rainfalls of 30 to 45 inches can occur along the
ridgetops.

(4) The average relative humidity in midafternoon in spring is less than 35
percent. In July, it is about 15 percent, and in January it is about 40 percent.
Humidity is normally higher at night with the average at dawn about 45 percent.

(5) The wind blows from the west-southwest through north-northwest about 38
percent of the time, and from the opposite direction about 13 percent of the
time. The strongest winds are from the southwest with an average speed of 10
miles per hour (reference B-75) .

c. Topography

The majority of the site consists of mountains and canyons that are
classified as grassland, wooded grassland, woodland, or brush. A large majority
of the site is classified as grassland and is used predominately for grazing.
The area in the north-northeastern portion of the site is classified as woodland
(National Forest). Intermittent areas of brushland occur throughout the site,
which become a critical fire hazard during the hot and dry summer and fall
months (reference B-75).

d. Geology and Soils

(1) The underlying bedrock within the site area is intensely folded,
fractured, and faulted. It is underlain by a mixture of igneous, metamorphic,
and sedimentary rocks, which are less than 200 million years old. Areas
consisting of fluvial sediments overlaying metamorphosed material known as the
Franciscan melange occur throughout, and are intruded by plugs of volcanic
material. These plugs comprise a chain of former volcanoes which extend from the
southwest portion of the site to the coast. The area is seismically active due
to its proximity to the tectonic interaction of the North American and Pacific
crustal plates (references B-72 & B-73) .

(2) A large majority of the site consists of hills and mountains with three
categories of soils occurring within: Alluvial plains and fans; terrace soils;
and hill/mountain soils.

(a) The soils associated with the alluvial plains and fans occur mainly
adjacent to stream channels. Slope is nearly level to moderately sloping.
Elevation is 600 to 1,500 feet. The soils are very deep and poorly drained to
somewhat excessively drained. Surface layers range from loamy sand to silty
clay.

(b) The terrace soils are nearly level to very steep. Elevation is 600 to
1,600 feet. The soils in these units are shallow to very deep, well drained, and
moderately well drained. They have a surface layer of coarse sandy loam to shaly
loam.
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(c) The soil units within the hills and mountains group are strongly sloping
to very steep. Elevation is 600 to 3,400 feet. The soils are shallow to deep and
excessively drained to well drained. They have a surface layer of loamy sand to
silty clay (reference B-72).

e. Hydrology

(1) The Mesozoic Franciscan Formation and associated ultramafic rocks on
which Camp SLO is located are generally not recognized as water-bearing
formations. Surface drainage within the site is generally to the west, with the
main drainage being Chorro Creek. The Chorro Creek and its tributaries are
intermittent, flowing only when local precipitation is sufficient. Water bearing
formations are found in the Los Osos Valley drainage basin which is drained by
the Los Osos, Chorro, and Morro Creeks.

(2) Groundwater in the Los Osos Valley is encountered at a depth of
approximately 10 to 50 feet below ground surface. The water bearing zone is
estimated to extend to a depth of 200 feet below ground surface level and is
drained by Chorro Creek and Los Osos Creek. During hydrologic events, sediment
debris is transported by these creeks into the Morro Bay (reference B-73).

f. Natural Resources

The subject site is in an area with various State and Federal endangered or
threatened species. There are also many plant and animal species that, while not
currently listed as threatened or endangered, are under consideration for these
lists and are currently protected by the State (table 3-2, reference B-74).

g. Historical/Cultural Resources

Any intrusive measures taken within the area will require oversight by the
State Historic Preservation Office (SHPO) and/or other like organizations.

TABLE 3-2
NATURAL AND CULTURAL RESOURCES

Resource

Classification Type Comment
Wildlife Snowy Plover Proposed Endangered (Federal)

Golden Eagle Protected (State)
American Peregrine Endangered
Falcon (State & Federal)

California Black Threatened/Protected
Rail (State)
California Clapper Endangered
Rail (State & Federal)

Western Yellow-Billed Threatened (State)
Cuckoo

Morro Bay Kangaroo Rat Endangered/Critical Habitat
(State & Federal)

Vegetation Salt Marsh Bird's Beak Endangered (State & Federal)
Morro Manzanita Proposed Endangered
Indian Knob Proposed Endangered
Mountain Balm

Historical Artifacts Coordination with SHPO

4. HISTORICAL ORDNANCE PRZUNCE 

„o—,, a. Chronological Site Summary

(1) The former CSLO was established by California in 1928 as a National
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Guard Camp. It was known as Camp Merriam and initially consisted of 5,800 acres.
Additional acreages were added in the early 1940s until a total of 14,959.16
acres were established. CSLO was used by the U.S. Army from 1943-1946 as an
infantry division training center during WW II, with 20,000 soldiers at peak
training; and as a signal corps training center during the Korean conflict from
1951-1953. Uses of the base included artillery, small arms (SA) ranges, mortar,
rocket, and grenade ranges. Construction at the base included the typical
dwellings, garages, latrines, target houses, repair shops, and miscellaneous
range structures (see documents E-1 and H-2).

(2) Following the Korean War, the U.S. Army (USA) maintained the camp in
inactive status until use of the camp was relinquished by the Army in the
1960s-1970s. Tables 4-1 and 4-2 depict how the land was originally acquired and
how it was ultimately relinquished: (document E-9).

TABLE 4-1

LAND USE ACQUISITION

Acres Obtained from Date

5,880.09 State of California unknown
4,010.74 Agriculture Dept January 1943
593.49 Henry & Teresa Gilardi January 1943
976.21 John & Josephine Guidetti January 1943
2,495.92 Mary Walter February 1943
125.21 Interior Dept August 1946
112.5 J. Hubbard/C. Theirs Hollister unknown
507 Lucy Turri unknown
80 Southern Pacific Railway unknown
178 Ernest Vollmer unknown

14,959.16 total acres obtained for use

TABLE 4-2

LAND RELINQUISHED

Acres Entity Obtaining Land Date

80 Southern Pacific Railway December 1946
178 Ernest & Marguerite Vollmer December 1946
4,685.12 Excessed by GSA 1965
5,880.09 State of California December 1965
125.21 Interior Dept July 1965
4,010.74 Agriculture Dept June 1966

14,959.16 total acres transferred from U.S. Army use

(3) The GSA transferred its excess property to other agencies and
individuals in the 1960s-I980s (see example at document G-1). Most of the
GSA-excessed property was transferred for educational purposes. Cuesta College
and Cal Poly University are examples. See plate 2 for current land ownership.

b. Ordnance Related Records Review

(1) Research efforts began with a review of reports, historical documents,
and reference material gathered during the ASR historical documents search. An
effort was made to focus on areas of known confirmed and potential OEW
contamination resulting from munitions training activities.

(2) A number of documents including drawings, maps, technical ordnance data,
real estate documentation, correspondence, newspaper articles, and various other
records appropriate to the former CSLO had been located. The information from
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these documents was helpful in terms of assessing potential and actual OEW at
the former CSLO.

(3) During the Korean conflict, the camp had ranges for grenades and rocket
launchers near its western edge. Many rifle and pistol ranges were located
across the central part of the camp. All of these ranges were located north and
east of State Highway 1. The grenade and rocket ranges were located on property
presently owned by the Department of Fish & Game and Cal Poly University. A
map indicating range areas utilized during the Korean War was obtained from LTC
Hageman, Commander, active CARNG CSLO, and is shown at plate 4. Similar WW II
range documentation was not available from LTC Hageman, and none was located by
the OEW assessment team during the survey. However, a WW II firing fan map was
located at the National Archives just prior to the publication of this report
and a copy is to be sent by the Archives.

(4) At least two teams have made ordnance sweeps at the former CSLO. Items
found during these sweeps include: Mortars, rockets, grenades, anti-tank mines,
37mm rounds, LAW rockets, and 20mm rounds. See document E-7 for further
information on one such sweep on the current, active CARNG installation ranges.
According to the EOD unit performing the 1980 ordnance sweep of the ranges of
the current CARNG CSLO, most of the ordnance was approximately 40 years old (see
document E-7). The ranges on which the munitions were found are, by far, the
most active of all the ranges of the former OSLO. These ranges are part of the
5,800 acres of the CARNG. Some of the ranges on these 5,800 acres have been in
continuous operation as long as munitions training has been a part of CSLO. The
core 5,800 acres of CSLO has been in operation since 1928. The vast majority of
the ordnance recovered, as reported by the EOD unit in their report at document
E-7, indicates that the ordnance was from the WW II training period.

(5) The 1980 sweep is important because the discoveries, while found on
noneligible DERP-FUDS property, illustrate the munitions types common to some of
the ranges of the former CSLO. Other than the active 5,800-acre CARNG CSLO, no
property of the former CSLO is presently under DOD control (see plate 2).

(6) Explosive ordnance has been found at the El Chorro Regional Park (see
documents F-6, F-10, and J-1). An impact area was reported on the National
Forest land (see document F-12). Reportedly, a phosphorus grenade was found on
the County schools site in 1986 and a mortar was found on the adjacent property
the same year (see document F-2, letter from San Luis Obispo County
Superintendent of Schools, dated 22 June 1987). Research of SLO County Bomb
Squad responses for 1986 revealed a 25 February removal of a hand grenade from
SLO County School property, but no 1986 response record was shown for a mortar
round. Explosive ordnance has been found on Cal Poly University property (see
document E-8). Some of these are as follows: Bazooka rounds, white phosphorus
(WP) items, hand grenades, an 81mm round, and an artillery round (see plate 2
for ownership locations).

(7) El Chorro Regional Park contained two hand grenade courts of
approximately 5 acres each and an impact area of approximately 300 acres in the
back portion of the property. This back portion's public access is restricted
and the alleged impact area is fenced and placarded with appropriate "high
explosives" warnings (see plate 2, photograph J-2, and documents F-6 and
L-1).

(8) According to a letter from the U.S. Army Garrison (inactive), CSLO,
dated 31 December 1964, to the Commanding General, Sixth USA, Presidio of San
Francisco, all the range impact areas were cleared by EOD personnel and disposed
of in 1946. The letter continues that during 1950-1953, when the camp was again
active, there was no artillery fire directed into the impact areas. It states,
though, that mortar, bazooka, hand grenade, and rifle grenade training was
conducted even up to the date of the letter (1964). The letter also mentions
that a portion of the CSLO installation was used as an explosives disposal area
during the last few years prior to 1964 (see document F-8). The OEW assessment
team was unable to confirm this explosives disposal information through the site
survey or through interviews (see document I-10).
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(9) A 1980 letter (document F-9) from CSLO states that an August 1980 sweep
of the current, active CSLO ranges by an Explosive Ordnance Disposal (EOD) team
from Fort Ord resulted in the discovery of approximately 1,800 unexploded rounds
located on the surface (document E-7). Important data from the EOD report about
the discovered munitions items included in document E-7 and F-9 is as shown in
table 4-3:

TABLE 4-3
ACTIVE ARNG RANGE CLEARANCE DATA - AUGUST 1980

ITEMS* COMMENT % AFFECTED
All 40+ years 80%
All "Active"/Dangerous 93%
Inert Non-Active 7%

*Complete list at document E-7

(10) It is important to remember that the above ordnance sweeps were
conducted, on the active ranges of the current CARNG CSLO training installation.
This 5,800-acre installation, though part of the former Camp San Luis Obispo, is
not eligible under DERP-FUDS. The CARNG ranges from which the ordnance was taken
were the most active ranges, being utilized many years before WW II and many
years after the Korean War. The ranges are active today (see plate 2 for
current, active CARNG CSLO location).

(11) During a May 1994 visit to the National Archives, historical record
searchers discovered historical documentation related to a chemical, biological
and radiological (CBR) section at the former CSLO. While no information was
uncovered during the site visit or the document searches pointing to the
presence of highly toxic (chemical group A) chemical munitions at the former
CSLO, historical documentation points to the use of 0-chlorobenzamalononitrile
(CS) (chemical group B) and white phosphorus (WP) (chemical group C). Documents
F-28 through F-32 relate to proactive efforts by the CSLO Chemical Officer to
set up a more efficient CBR section. A listing of installations from the U.S.
Army Chemical and Biological Defense Command (CBDC) contains the name of CSLO,
but has no accompanying narrative.

c. Interviews with Site-Related Personnel

(1) LTC Hageman, Commander, current CSLO, was contacted 27 October 1993
(document I-1). LTC Hageman gave the team an overview of the history of the
former CSLO. He stated that occasionally over the years, items used during the
time of the former CSLO have been located on the present-day, active ranges
north and east of Highway 1 (across from the current camp's administrative area)
by current members of the CARNG. However, LTC Hageman stated, "no
significant numbers" have been located in recent years. LTC Hageman stated
the old landfill located at the rear of the current administrative area of the
current CSLO was used for medical and other waste. He stated that its exact
location was not known to him and, further, that he was unaware of any
munitions-related disposal activities at the subject landfill. It was pointed
out that in the offices of the training range NCOIC, a display of inert WW II
and Korean War-era munitions are on display to assist soldiers finding such
ordnance. A photograph of this display is at J-21.

(2) Mr. Gary Ketchum, Administrator, Farm Operations, Cal Poly University,
San Luis Obispo, was contacted 2 November 1993 (document 1-2). Mr. Ketchum
escorted the team through hundreds of acres of Cal Poly University land which
was once part of the former CSLO. Most of the land is located north and east of
Highway 1 (plate 2), with a portion being located south of Highway 1 (plate 2).
Mr. Ketchum stated that agriculture students from Cal Poly University who have
access to the current Cal Poly lands of the former munitions training areas are
briefed on the previous uses of the land and told what to do if they encounter a
munitions item. He indicated to the team that 1989 was the last time anyone
associated with the University had found anything. He stated that the items
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found over the years were mortars, fragments, and shell casings. Mr. Ketchum
said that the sheriff's office destroyed the mortar round discovered in 1989,
but Mr. Ketchum stated he did not know if it was live. He further said that in
the last ten years, perhaps three items have been found.

(3) Mr. Dan Sherwin, Ranger, El Chorro Recreation Park, was interviewed 27
October 1993, during a visit to the park (document 1-3). Mr. Sherwin stated that
no munitions items have been found by visitors at the park. He stated that the
back portion of the park is off-limits to the public and the vehicle gate to
this area has a padlock. An area within this portion is fenced, with signs
attached to the fencing, indicating the presence of high explosives (see
photographs at J-2). Mr. Sherwin further stated that a few years ago a grenade
range area was surveyed and screened for the presence of old munitions by a
private contractor hired by the USACE. A number of grenades were uncovered by
this search, Mr. Sherwin stated. The area has since been fenced off, with
appropriate signs alerting the public (see photographs J-5 and J-6, and map at
L-1).

(4) Mr. Dan Krieger, a professor at California Polytechnic State University,
San Luis Obispo, was contacted (document 1-4). Mr. Krieger has written
extensively about the former CSLO, the surrounding area, and the era during
which the camp was operational. Information obtained from Mr. Krieger was mostly
general in nature. He did state that his records indicate munitions have been
found in the area over the years since the closure of the camp, but specifics
were unobtainable.

(5) Melody Fountain, Resource Officer, U.S. Forest Service, was contacted 2
November 1993, at her office in Santa Maria (document 1-5). She stated that to
her knowledge there has been no information on munitions found on U.S. Forest
Service property. The property, she explained, is quite hilly and has few
hikers.

(6) Pete Pedroni, Director of Physical Plant, Cuesta College, indicated in
his interview that there has been only one incident of found munitions in the
last 20 years (document 1-6). He stated during the construction of the College,
no munitions were found. Sid Barthelow, MSG, Operations NCO, California ARNG,
was contacted at Cuesta College, where he is a full-time employee (document
1-6). Mr. Barthelow also recalled that one mortar round was found in the fall of
1983 on Cuesta College property. He stated that Fort Ord EOD responded and did a
surface sweep of the area where the round was found, with negative results.

(7) James Lidberg, Wildlife Biologist, California Department of Fish and
Game, was interviewed (document 1-7). He escorted the team to an area north and
east of Highway 1, near Cuesta College, where there is a public and a private
shooting range operated by his Department. He stated that fin assemblies have
been found over the years. He stated the old, rusty military personnel carrier
on the property (photograph document J-16), which was used as a target in the
1940s and 1950s, is in the area where old, military-type small arms casings have
been found. The team was unable to confirm the discoveries by its own sightings.

(8) SGM Harris, present CSLO, was contacted at his office at CSLO. He had no
information for the team.

(9) James Mulhall, Explosives Disposal Technician, San Luis Obispo County
Sheriff's Department, was contacted at his office (document 1-8). He indicated
that over the years his office has responded to numerous ordnance finds. He
disseminated a listing of responses from his office. This listing can be found
as document E-8.

(10) James Schraeder, Safety Director, Cal Poly University, was interviewed
on the campus of the University. He stated that there have been OEW discoveries
over the years on the University property (document 1-9).

(11) Harold Gill was contacted by telephone on 12 May 1994. He stated he had
worked at the CARNG post for a brief period between WW II and the Korean War. He
was aware of WW II artillery training, but he knew of no burial sites for
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19 0.93 Fort MacArthur (Upper Reservation) ASR Findings: Appendix C3 - Acronyms Fort
MacArthur (Upper Reservation) ASR Findings: Appendix C3 - Acronyms . Acronyms AD Artillery defense
AEHA (U.S.) Army Environmental Health Agency ANL Argonne National Laboratory ARADCOM Army Air

Defense Command CARNG California Army Nati...

20 0.93 Fort MacArthur (Upper Reservation) ASR Findings: Appendix C7.2 Fort MacArthur
(Upper Reservation) ASR Findings: Appendix C7.2 . ORDNANCE AND EXPLOSIVE WASTE .CHEMICAL
WARFARE MATERIALS .ARCHIVES SEARCH REPORT FOR .FORT MACARTHUR UPPER

RESERVATION .SAN PEDRO, CA. .DERP-FUDS SITE NO. JO9CA15100 . .APPEN„.

21 0.92 Fort MacArthur (Upper Reservation) ASR Findings: Appendix B Fort MacArthur
(Upper Reservation) ASR Findings: Appendix B APPENDIX B.ACRONYMS . ANL Argonne National
Laboratory ASR Archive Search Report CERCLA Comprehensive Environmental Response, Compensation

and Liability Act CFR Code of Federal Reg...

22 0.90 Fort MacArthur (Upper Reservation) ASR Findings: Appendix C3 - Section 3 Fort
MacArthur (Upper Reservation) ASR Findings: Appendix C3 - Section 3 .3 Environmentally Significant
Operations .3.1 Coastal Artillery Batteries .As noted in Section 2, coastal artillery batteries were

constructed at UFM in 1917. Batte...

23 0.90 Fort MacArthur (Upper Reservation) ASR Findings: Appendix C3 - Section 4 Fort
MacArthur (Upper Reservation) ASR Findings: Appendix C3 - Section 4 .4 Previous Environmental Studies
.4.1 Previous Investigations by the Army ..4.1.1 Studies by the U.S. Army Environmental Hygiene Agency .
.During the course of this...

24 0.90 YUMA AUXILIARY FIELDS: FINDINGS APPENDIX E YUMA AUXILIARY FIELDS:
FINDINGS APPENDIX E . TELEPHONE OR VERBAL CONVERSATION RECORD DATE 26 February
1993 For use of this form, see AR340-15; the proponent agency is the Adjutant General's Office. . SUBJECT

OF CONVERSATION Yuma Aux. Fields...

25 0.90 YUMA AUXILIARY FIELDS: FINDINGS APPENDIX C8.2 YUMA AUXILIARY
FIELDS: FINDINGS APPENDIX C8.2 . Appendix C8.2 SITE VISIT TRIP REPORT .ORDNANCE AND
EXPLOSIVE WASTE CHEMICAL, WARFARE MATERIALS ARCHIVES SEARCH REPORT FOR YUMA

AUXILIARY FIELDS NOS. 1, 3, & 4 YUMA COUNTY, AZ DERP-FUDS SITE...

26 0.90 Fort MacArthur (Upper Reservation) ASR Findings: Appendix D Fort MacArthur
(Upper Reservation) ASR Findings: Appendix D . ORDNANCE AND EXPLOSIVE WASTE .CHEMICAL
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27 0.90 Fort MacArthur (Upper Reservation) ASR Findings: Section 7-8 Fort MacArthur (Upper
Reservation) ASR Findings: Section 7-8 . 7.0 Site Evaluation .Archives research, telephone conversations,
and a site inspection of the two areas known as Fort MacArthur (Upper Reservation) have uncovered no
evidence of..

28 0.87 Fort MacArthur (Upper Reservation) ASR Findings: Appendix H Fort MacArthur
(Upper Reservation) ASR Findings: Appendix H . APPENDIX H .HISTORICAL MAPS1DRAWINGS Hl.
Harbor Parkway Key Map (from 'C' Street to Battery Street). N.D. City of Los Angeles, Engineering
Department. Record Group 121 (291). N...

29 0.84 Fort MacArthur (Upper Reservation) ASR Findings: Appendix C1.2 Fort MacArthur
(Upper Reservation) ASR Findings: Appendix C1.2. Appendix CI .2 .INVENTORY PROJECT REPORT .Fort
MacArthur (Upper Reservation), Project #1,109CA15000 (Site B). ..ED PROJECT REVIEW AND
COMMENT INSTRUCTIONS SHEET MEMORANDUM FOR C...

30 0.84 Fort MacArthur (Upper Reservation) ASR Findings: Appendix C1.1 Fort MacArthur
(Upper Reservation) ASR Findings: Appendix C1.1. Appendix C1.1 INVEIVT'ORY PROJECT REPORT .Fort
MacArthur (Upper Reservation), Project #J09CA 15100 (Site A). . .DISPOSITION FORM FINDINGS OF
FACT (front) FINDINGS OF FACT (back...
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31 0.84 Fort MacArthur (Upper Reservation) ASR Findings: Interview 1 Fort MacArthur (Upper

Reservation) ASR Findings: Interview 1 .TELEPHONE OR VERBAL CONVERSATION RECORD DATE 11
February 1993 For use of this form, see AR340-15; the proponent agency is the Adjutant General's Office.
.SUBJECT OF CONVERSATION....

32 0.84 Fort MacArthur (Upper Reservation) ASR Fort MacArthur (Upper Reservation) ASR
ARCHIVE SEARCH REPORT (ASR) . for Fort MacArthur (Upper Reservation) San Pedro . at Los
Angeles County, CA ..ASR - Archives Search Report .This is the report detailing the information discovered
d...

33 0.84 Fort MacArthur (Upper Reservation) OE Page Fort MacArthur (Upper Reservation) OE Page
.ORDNANCE AND EXPLOSIVES (OE) .consists of either (1) or (2) below: Ammunition, ammunition
components, chemical warfare materials or explosives which have been lost, abandoned, discarded, buried,
f...

34 0.84 FORT MACARTHUR LOWER & MIDDLE RESERVATION: INPR Table of 
Contents FORT MACARTHUR LOWER & MIDDLE RESERVATION: INPR Table of Contents .INPR
TABLE OF CONTENTS . for Fort MacArthur Lower and Middle Reservation .at.San Pedro, CA . INPR -

Inventory Project Report .This preliminary assessment includes searche...

35 0.84 Fort MacArthur (Upper Reservation) Fort MacArthur (Upper Reservation) .FORT
MACARTHUR (UPPER RESERVATION) .SAN PEDRO Los Angeles County, CA. PROJECT#
JO9CA015100. Corps of Engineers Geographic. District is:.Los Angeles District . DERP FUDS Categories: .
PRELIMINARY ASSESSMEN...

36 0.84 FORT MACARTHUR LOWER AND MIDDLE RESERVATION FORT MACARTHUR
LOWER AND MIDDLE RESERVATION FORT MACARTHUR LOWER AND MIDDLE RESERVATION
.San Pedro, CA. PROJECT# JO9CA015000. Corps of Engineers Geographic District is:.Los Angeles
District . DERP FUDS Categories: . PRELIMINARY ASSESSMENTS...

37 0.84 Alphabetical Listing of DERP FUDS Projects Alphabetical Listing of DERP FUDS Projects .
26 MILE BEND BOMB TARGET, Broward County, FL A ACCESS ROAD FOR EL CENTRO ROCKET
TARGETS, Imperial County, CA .AGUADA GUN EMPLACEMENT SITE, Aguada Municipality, PR .AIKEN

ARMY AIRFIELD, Aiken S...

38 0.80 Fort MacArthur (Upper Reservation) ASR Findings: Appendix C3 - Section 5-6 Fort
MacArthur (Upper Reservation) ASR Findings: Appendix C3 - Section 5-6 5 Conclusions .The available
operating records for UFM are far from complete. Potentially relevant records expected to be in Army or

National ArcInve files could n...

39 0.80 Fort MacArthur (Upper Reservation) ASR Findings: Appendix C2 Fort MacArthur
(Upper Reservation) ASR Findings: Appendix C2 .APPENDIX C2 . Listed Endangered and Threatened,
Proposed, and Candidate Species That May be Present in the Area of the Use, Storage, or Disposal of
Explosive Waste and Chemical W...

40 0.80 Fort MacArthur (Upper Reservation) ASR Findings: Interview 5 Fort MacArthur (Upper
Reservation) ASR Findings: Interview S .TELEPHONE OR VERBAL CONVERSATION RECORD DATE 5
March 1993 For use of this form, see AR340-15 ; the proponent agency is the Adjutant General's Office.
.SUBJECT OF COIVVERSATION.Know..,
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.SUBJECT OF CONVERSATIONFt.

43 0.80 Fort MacArthur (Upper Reservation) ASR Findings: Interview 3 Fort MacArthur (Upper
Reservation) ASR Findings: Interview 3 .TELEPHONE OR VERBAL CONVERSATION RECORD DATE 18
February 1993 For use of this form, see AR340-15; the proponent agency is the Adjutant General's Office.
.SUBJECT OF CONVERSATION....

44 0.80 Goshen Point AMTB Battery: Findings Appendix B Goshen Point AMTB Battery: Findings
Appendix B . ORDNANCE AND EXPLOSIVE WASTE ARCHIVES SEARCH REPORT FOR FORMER
GOSHEN POINT AMTB BATTERY WATERFORD, CONNECTICUT PROJECT NUMBER DOICT096701
APPENDIX B REFERENCES AND ABSTRACTS B-I .War Depart...

45 0.80 Fort MacArthur (Upper Reservation) ASR Findings: Appendix K Fort MacArthur
(Upper Reservation) ASR Findings: Appendix K . APPENDIX K .ARCHIVE ADDRESSES . 1. Federal
Records Center. 24000 Avila Road Laguna Niguel, California 92677-6719 2. .Federal Records Center.
1000 Commodore Drive San Bruno, Calif..

Prev1  1 2 3 4 jNextl 

2/11/97 3:50:51 PM



SEARCH'97 Information Server - Default Template Page 1 of 1

Your search matched 52 of 4064 documents.
7 are presented, ranked by relevance.

JPrevl 1 2 3 4

RankScoreTitle/biformation
46 0.80 Fort MacArthur (Upper Reservationr ASR Findings: Appendix I Fort MacArthur (Upper

Reservation) ASI? Findings: Appendix I . APPENDIX I RISK ASSESSMENT CODE PROCEDURE FORMS
. Page 1 Page 2 .Page 3 Page 4 Page 5 .Page 6 Page 7 .Page 8 . Go Back to the Table of Contents Page.

•••
47 0.80 Fort MacArthur (Upper Reservation) ASR Findings: Appendix .1 Fort MacArthur

(Upper Reservation) ASR Findings: Appendix J . APPENDIX J REPORT DISTRIBUTION LIST . Adresse:
.No. of Copies: Commander, U.S. Army Engineer Division 4 Huntsville, ATTN: CEHND-PM-OT P.O. Box
1600 Huntsville, Alabama 35807-430...

48 0.80 Fort MacArthur (Upper Reservation) ASR Findings: Appendix G Fort MacArthur
(Upper Reservation) ASR Findings: Appendix G . APPENDIX G .PRESENT SITE PHOTOGRAPHS . Plate
GI : Photo 1,7- View from Leavenworth, looking North to Ward Battery, Meriam- Leary. .Photo 1,4- View
from Leavenworth entrance (near...

49 0.80 Culebra Island National Wildlife Refuge ASR Findings: Appendix A-N Culebra Island
National Wildlife Refuge ASR Findings: Appendix A-N . ORDNANCE AND EXPLOSIVE WASTE
ARCHIVES SEARCH REPORT FOR CULEBRA ISLAND NATIONAL WILDLIFE REFUGE CULEBRA,

PUERTO RICO PROJECT NUMBER 102PR006802 APPENDIX B .REFERENCES AND ...

50 0.80 CAPE MAY BATTERY SITE: Findings Appendix A-C CAPE MAY BATTERY SITE:
Findings Appendix A-C . ARCHIVES SEARCH REPORT FOR FORMER CAPE MAY BATTERY SITE CAPE
MAY COUNTY, NEW JERSEY ORDNANCE AND EXPLOSIVE WASTE PROJECT NUMBER

CO2NJ077602 APPENDIX A REFERENCE SOURCES .REFERENCE SOURCES Organ...

51 0.80 Butler Point AMTB Battery ASR Findings: Appendix B Butler Point AMTB Battery ASR
Findings: Appendix B . APPENDIX B REFERENCES AND ABSTRACTS .B-1 War Department, "Artillery
Ammunition", Ordnance School Manual 9-20, Aberdeen, Maryland, March 1943 (D-2). .B-2. War

Department, "...
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7.0 Site Evaluation

Archives research, telephone conversations, and a site inspection of the two areas known as Fort
MacArthur (Upper Reservation) have uncovered no evidence of chemical weapons material (CWM)
contamination. A report by Collins (Appendix C6) states that they were unable to locate any information
indicating that "lethal chemical or biological agents have been manufactured, tested, or stored" at UFM.
Furthermore, records research and personnel interviews conducted by Hendry et al. (Appendix C4)
indicate that "no chemical disposal sites" were identified at UFM. However, from the perspective of an
archival search effort, because of the past reference to CWM records, it is inappropriate to claim that
CWM warfare materials were never stored at UFM. Site inspections uncovered no surface evidence that
OEW/CWM remained on the site. Photographic and map analysis also offered supporting
documentation that it is unlikely these materials remain on UFM.

However, it is believed appropriate to more completely understand the OEW history of the UFM,
specifically relative to the possibility that small caliber ammunition, lead deposits near Target Ranges,
and the remote possibility that UXO (HE and/or Pyrotechnics) may remain buried in site landfills. It is
suggested that further research of the of the Technical Escort Unit records, on the jungle-warfare training
area, perhaps actual testing of the target range landfill, and Archival investigations of the potential for
HE be conducted, dependent on priorities. It also may prove useful to investigate the records in the
National Archives on the activities of the 58th, 59th, and the 70th Explosive Ordnance Disposal units
that were stationed at UFM during the 1950s.

8.0 Conclusions and Recommendations

8.1 General

Despite extensive archive searches and other activities undertaken in the preparation of this report, it can
not be guaranteed that chemical warfare material contamination does not exist at Fort MacArthur
(Upper Reservation). In addition, from the perspective of an archival research effort, because of the
past reference to CWM in records, it is believe inappropriate to claim that CWM were never stored at
FMA. However, there has been uncovered neither records nor other evidence indicating that CWM if
ever used, stored at, or transported through this location, today remains present at UFM. Thus, it is a
reasonable conclusion that it is highly improbable CWM was improperly disposed of at the UFM FUDS.
Risk Assessment Code (RAC) procedure forms are furnished in Appendix I.

8.2 Recommendation

Based upon the evidence presented in this report, the potential for CWM contamination is negligible,
and a no additional action recommendation relative to suspect CWM is the proper recommendation for
the subject FUDS. However, it is recommended that CEHND pursue further remedial actions necessary
to address the possibility that small caliber ammunition, possible lead deposits near the Target Range(s),
and, although only believed a remote possibility, that Pyrotechnics may remain buried in site landfills,
primarily in the vicinity of the jungle-warfare training area. The Risk Assessment value for this site is
RAC 3, due to the aforementioned identified ordnance problems; and the facts that this FUDS is used for
educational, recreational, and communication purposes, and is located within the City of San Pedro
California. The Fort MacArthur (Upper Reservation), Project No. JO9CA015100, appears on the list
of locations with the potential for CWM, because U.S. Technical Escort Unit records indicated a small
amount of CWM may have been stored at UFM and/or the well documented gas training instruction
which was given before troop embarkation.

Back to the Table gof Contents Page.
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RISK ASSESSMENT PROCEDURES FOR
ORDNANCE AND EXPLOSIVE WASTE (OEW) SITES

Site Name FPO' MtqA041.1r LOU& wif.A.Ittilte•Rater's Name VCSAA
Site Phone No.Location Rfts.igLvi Pie .11-rest C A cmt31 sbn4-
DERP Project ape cA *Mese" I Organization E - -
Date Completed IS Sapp. RAC Score

OEW RISK ASSESSMENT:

t

This risk assessment procedure was developed in accordance with MIL-STD
882C and AR 385-10. The RAC score will be used by CEHND to prioritize the
remedial action at Formerly Used Defense Sites. The OEW risk assessment
should be based upon best available information resulting from records
searches, reports of Explosive Ordnance Disposal (EOD) detachment actions, and
field observations, interviews, and measurements. This information is used to
assess the risk involved based upon the potential OEW hazards identified at
the site. The risk assessment is composed of two factors, hazard severity and
hazard probability. Personnel involved in visits to potential OEW sites
should view the CEHND videotape entitled "A Life Threatening' Encounter: OEW."

Part I. Hazard Severity. Hazard severity categories are defined to provide
a qualitative measure of the worst credible mishap resulting from personnel
exposure to various types and quantities of unexploded ordnance items.

TYPE OF ORDNANCE
(Circle all values that amply) 

A. Conventional Ordnance and Ammunition

Medium/Large Caliber (20 mm and larger)

Bombs, Explosive

Grenades,, Hand and Rifle, Explosive

Landmines, Explosive

Rockets, Guided Missiles, Explosive

Detonators, Bilasting Caps, Fuzes, Boosters, Bursters
k

Bombs, Practice (w/spotting charges)

Grenades, Practice (w/spotting charges)

Landmines, Practice (w/spotting charges)

Small Arms (.22 cal - .50 cal)

Conventional Ordnance and Ammunition
(Select the largest single values 

What evidence do you have regarding conventional OEW? Seim lia.squit geort.i.e.yipaurist4a.v.a,

155 firoph 0004 -42,1vc.vw;V .4...,%%.4 C1/4 4ri o t vcya*♦ iipa 44110silej, 11434 %%L.A. ar Alto- ti4C_

VALUE

CD

10

10

10

6

6

4

4
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This report has been prepared for the U.S. Air Force by Environmental Science ant Engineering, Inc., for
the purpose of aiding in the implementation of the Air Force Installation Restoration Program. It is not
an endorsement of any product. The views expressed herein are those of the contractor and do not
necessarily reflect the official views of the publishing agency, the U.S. Air Force, or the Department of
Defense.

Copies of this report may be purchased from:

National Technical Information Service
5282 Port Royal Road
Springfield, Virginia 22161

Federal government agencies and their contractors registered with Defense Technical Information Center
should direct requests for copies of this report to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314

RECORD OF DECISION

The Installation Restoration Program Phase I: Records Search, UpperReservation of Fort MacArthur,
California, was prepared by Environmental Science and Engineering, Inc. (ESE), Gainesville, Florida.

It describes the installation missions, environment including geology and hydrology, findings of the
records search for past hazardous material disposal sites, conclusions, and recommendations. It will be
used to identify and control the migration of hazardous contaminants, and to control hazards to health or
welfare that may results from past disposal practices.

This work was initiated in October 1986 and completed in April 1987. Mr. Robert C. Mason,
Headquarters Space Division, was Project Manager.

This report has been reviewed by the office of Public Affairs (PA) and is releasable to the National
Technical Information Service (NTIS). At NTIS, it will be available to the general public, including
foreign nations.

Based on the Installation Restoration Program Phase I records search, afinding of no environmental
hazards or contamination is made for Upper Reservation of Fort MacArthur (UFM). The study found
that wastes generated at UFM have either been incinerated, transported offsite to municipal landfills, or
discharged to the sanitary sewer system. Although no sites on UFM were identifies as having potential
for contamination or contaminant migration, a number of abandoned former fuel tanks were identified.
The residual contents and the structural integrity of these tanks are unknown. These tanks should be
removed (or cleaned and abandoned in place) in accordance with regulations. Inaddition, electrical
transformers should be tested for polychlorinated biphenyls (PCBs). Based on the results of the analyses,
these items should be handled in accordance with applicable regulations.

76' /2Z-42,-
ROBERT G. MASON
Environmental Engineer

RAPHAEL 0. ROIC
Chief. Environmental Planning, Div.
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Assessment Appendix D Mission Trails Removal Response Environmental Compliance: Final
Environmental Assessment Appendix D . APPENDIX D . SAN DIEGO AIR POLLUTION CONTROL
DISTRICT RULES AND REGULATIONS . COVER PAGE PAGE 1 PAGE 2 . Go Back to the Table of

Content...

17 0.80 Mission Trails Removal Response Environmental Compliance: Final Environmental 
Assessment Appendix E Mission Trails Removal Response Environmental Compliance: Final
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PAGE PAGE 1 .PAGE 2 .PAGE 3 PAGE 4 .PAGE 5 PAGE 6 PAGE 7 PAGE 8 PAGE 9 PAGE 10 P...

18 0.80 Mission Trails Removal Response Environmental Compliance: Final Environmental 
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_PAGE 2 .PAGE 3 . Go Back to the Table of Contents Page....

19 0.80 Mission Trails Removal Response Environmental Compliance: Final Environmental 
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PAGE 2...
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Table of Contents Page.
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CorrespondencelMemorandums: Findings .FINDINGS AND DETERMINATION OF ELIGIBILITY . for
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COMMENT INSTRUCTIONS Letter from Chief, Engineering Division to...

22 0.80 Camp Elliott INPR Table of Contents Camp Elliott INPR Table of Contents .INPR TABLE OF
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ASSESSMENTS . INPR .Correspondence ,Other Documents .Ordnance and Explosiv...
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1 0.86 Tierrasanta Removal Action Removal Report: Removal Report Tierrasanta Removal

Action Removal Report: Removal Report FINAL ORDNANCE REPORT .TIERRASANTA CALIFORNIA

February 1995 1240 Bayshore Highway Burlingame, California 94010 Telephone: (415) 347-1555

Facsimile: (415) 347-4571 The view, opinio...

2 0.86 Tierrasanta EE/CA Work Plan: Specifications Reference Tierrasanta EEICA Work Plan:
Specifications Reference .Management PlanslWork Plans . for .Tierrasanta Community .at.San Diego,

California . . COVER SHEET .SECTION 1 - INTRODUCTION . PAGE 1 .PAGE 2 PAGE 3 .SECTION 2 -

EXTENT OF PLANT COMMUN...

3 0.84 Tierrasanta Removal Action Correspondence; Ordnance Removal Tierrasanta Removal
Action Correspondence: Ordnance Removal .CORRESPONDENCE . for .Tierrasanta .at.San Diego,

California  Letter, Tierrasanta Ordnance Removal, 26 May 1989 Page 1 Page 2 Map, Tierrasanta Sweep

Areas .Topographical Map, La...

4 0.83 Tierrasanta Removal Action Management Plan: Ordnance Removal 95% Tierrasanta
Removal Action Management Plan: Ordnance Removal 95% .ORDNANCE REMOVAL . TIERRASANTA

COMMUNITY .SAN DIEGO, CALIFORNIA . . COVER PAGE . Page 1 .SECTION B .SUPPLIES OR

SERVICES AND PRICES1COSTS .1.0 TECHNICAL REQUIREMENT. Page 1...

5 0.83 Tierrasanta Removal Action Management Plan: Oualitv Control Plan Tierrasanta
Removal Action Management Plan: Quality Control Plan .QUALITY CONTROL PLAN. for the Tierrasanta

Ordance Removal Project San Diego, California .Contract Number: DACA09-90-C-0052 Ordance location

and Removal Submitted to: Departme...

6 0.82 Tierrasanta Removal Action Correspondence Tierrasanta Removal Action Correspondence
.CORRESPONDENCE1COMMENTSIMEMORANDUMS ..for .Tierrasanta .at.San Diego, California .

.NOTE: Each of the following hot links goes to a separate home page which contains hot links to separately

scanne...

7 0.82 Tierrasanta EE/CA Correspondence Tierrasanta EEICA Correspondence .CORRESPONDENCE
TABLE OF CONTENTS . for .Camp Elliott: Tierrasanta .at .San Diego, CA . .NOTE: Each of the following

hot links goes to a separate home page which contains hot links to separately scanned page...

8 0.81 Tierrasanta EE/CA Work Plan: Specifications Reference Appendix C Tierrasanta
EEICA Work Plan: Specifications Reference Appendix C . APPENDIX C .TIERRASAN7'A ORDNANCE

SURVEY PRESCRIBED FIRE PLAN . COVER SHEET PAGE 1 PAGE 2 PRESCRIBED FIRE POLICY

PAGE 1 .PAGE 2 PAGE 3 .PAGE 4 .PAGE 5 .PAGE 6 .PAGE 7 P...

9 0.81 Tierrasanta EE/CA Work Plan: Specifications Reference Appendix B Tierrasanta
EEICA Work Plan: Specifications Reference Appendix 13. APPENDIX B . ARCHAEOLOGICAL

RECONNAISSANCE OF THE TIERRASANTA PROJECT AREA . COVER SHEET PAGE 1 .B.1

INTRODUCTION . PAGE 1 .B.2 METHODOLOGY . PAGE 1 .B.3 RESULTS PAGE 1 P...

10 0.81 Tierrasanta EEICA Community Relations Public Meetings: Transcripts 12/3/87 
Tierrasanta EEICA Community Relations Public Meetings: Transcripts 1213187 .REMEDIAL ACTION

ALTERNATIVES FOR EXPLOSIVE ORDNANCE ISSUES . for _TIERRASANTA .at.SAN DIEGO,

CALIFORNIA . COVER PAGE PAGE 1 INDEX . PAGE 1 PAGE 2 .PROCEEDINGS .

11 0.81 Tierrasanta EEICA Correspondence Letter from County of San Diego Tierrasanta
EEICA Correspondence Letter from County of San Diego .PRESCRIBED FIRE PLAN 1990-91 . for

_TIERRASANTA COMMUNITY .at.SAN DIEGO, CALIFORNIA . . Letter from County of San Diego,
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Department of Agriculture, Weights and Measures, to U...

12 0.81 Tierrasanta EE/CA Correspondence Letters (EOD) Tierrasanta EE1CA Correspondence
Letters (E0D).CORRESPONDANCEIMEMORANDUMS . for .TIERRASANTA COMMUNITY .at.SAN

DIEGO, CALIFORNIA . . COVER SHEET ,SECOND ENDORSEMENT ON COMNAVBASE 916189. PAGE 1

.FIRST ENDORSEMENT ON COMNAVBASE 916189. FAG...

13 0.81 Tierrasanta Removal Action Management Plan: Ordnance Removal 60% Tierrasanta
Removal Action Management Plan: Ordnance Removal 60% .ORDNANCE REMOVAL . for .TIERRASANTA

COMMUNITY .at.SAN DIEGO, CALIFORNIA . . COVER SHEET SECTION B SUPPLIES OR SERVICES

AND PRICEICOSTS. . I.0 TECHNICAL REQUIREMENT. PAGE I 2...

14 0.81 Tierrasanta Removal Action Management Plan; Ordnance Removal 100% 
Tierrasanta Removal Action Management Plan: Ordnance Removal 100% .ORDNANCE REMOVAL . for

.TIERRASANTA COMMUNITY .at.SAN DIEGO, CALIFORNIA . . COVER SHEET . SECTION B SUPPLIES

OR SERVICES AND PRICE1COSTS. 1.0 TECHNICAL REQUIREMENT. PAGE 12...

15 0.81 Tierrasanta Removal Action Management Plan: Prescribed Fire Plan Tierrasanta
Removal Action Management Plan: Prescribed Fire Plan .TIERRASANTA ORDNANCE SURVEY

.PRESCRIBED FIRE PLAN 1990-91 Prepared by: San Diego County Department of Agriculture, Weights

and Measures Water Management Division Bill Winans ...
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16 0.81 Tierrasanta EE/CA Daily Site Activity Records: Monthly Progress Report for 

September 1987 Tierrasanta EE1CA Daily Site Activity Records: Monthly Progress Report for
September 1987 _MONTHLY PROGRESS REPORT . for .TIERRASANTA COMMUNITY .at.SAN DIEGO,

CALIFORNIA . . COVER LETTER. PAGE 1 .Monthly Report I September to 30 September 1...

17 0.81 Tierrasanta EE/CA Daily Site Activity Records: Monthly Progress Report for 

November 1987 Tierrasanta EE1CA Daily Site Activity Records: Monthly Progress Report for November
1987 .MONTHLY PROGRESS REPORT FOR NOVEMBER 1987 . for FORMER CAMP ELLIOT -

TIERRASANTA COMMUNITY .at.TIERRASONTA, SAN DIEGO, CA . LEI7 ER FROM VICE PRESID...

18 0.81 Tierrasanta EE/CA Community Relations Public Meetings Tierrasanta EEICA Community
Relations Public Meetings PUBLIC MEETINGS1TRANSCRIPTS . for .TIERRASANTA .at.SAN DIEGO,

CALIFORNIA ..NOTE: Each of the following hot links goes to a separate home page which contains hot

links to separately sca...

19 0.81 Tierrasanta EE/CA Work Plan: Engineering Report Tierrasanta EE1CA Work Plan:
Engineering Report .Management PlanslWork Plans . for .TIERRASANTA .at.SAN DIEGO, CALIFORNIA .

NOTE: Each of the following hot links goes to a separate home page which contains hot links to separately

scanned p...

20 0.81 Tierrasanta Tierrasanta .TIERRASANTA .San Diego, CA. PROJECT# J09CA006701. Corps of
Engineers Geographic. District is:.Los Angeles District . DERP FUDS Categories: . PRELIMINARY

ASSESSMENTS . INPR .Correspondence .Other Documents .Ordnance and Explosive...

21 0.80 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 
Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 APPENDIX 1 . for .Tierrasanta

.at.San Diego, California . SEARCH AREA: C-I .SEARCH AREA: C-2 .SEARCH AREA: C-3 .SEARCH

AREA: C-4 .SEARCH AREA: C-5 .SEARCH AREA: D .SEAR...

22 0.80 Tierrasanta EE/CA Scope of Work: Feasabliity Study Annex D Tierrasanta EEICA Scope
of Work: Feasabliity Study Annex D . APPENDIX A . for .Tierrasanta .at.Camp Elliott, San Diego, CA

ANNEX D Page 1 . Go Back to the Table of Contents Page....

23 0.80 Tierrasanta EE/CA Scope of Work: Feasabliity Study Annex C Tierrasanta EEICA Scope
of Work: Feasabliity Study Annex C . APPENDIX A . for .Tierrasanta .at.Camp Elliott, San Diego, CA .

ANNEX C . Page 1 .Page 2 .Page 3 . Go Back to the Table of Contents Page....

24 0.80 Tierrasanta EE/CA Scope of Work: Feasabliity Study Annex B Tierrasanta EE1CA Scope
of Work: Feasabliity Study Annex B . APPENDIX A . for .Tierrasanta .at.Camp Elliott, San Diego, CA .

ANNEX B . Page I . Go Back to the Table of Contents Page....

25 0.80 Tierrasanta EE/CA Scope of Work: Feasabliitv Study Annex A Tierrasanta EEICA Scope
of Work: Feasabliity Study Annex A . APPENDIX A . for .Tierrasanta .at.Camp Elliott, San Diego, CA .

ANNEX A . Page 1 .Page 2 .Page 3 . Go Back to the Table of Contents Page....

26 0.80 Tierrasanta Removal Action Environmental Compliance: Environmental 

Assessment Tierrasanta Removal Action Environmental Compliance: Environmental Assessment
Environmental Assessment . for .Tierrasanta .at.San Diego, CA . Page 1 Page 2 Page 3 Page 4 .Page 5

Page 6 .Page 7 Page 8 .Page 9 .Page 10 .Page 11 Page 12...

27 0.80 Tierrasanta Removal Action Environmental Compliance: Erosion Control Plan 
Tierrasanta Removal Action Environmental Compliance: Erosion Control Plan .Erosion Control Plan . for

2/1 1/97 4:11:36 PM
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.Tierrasanta .at.San Diego, CA . Title Page .Table of Contents . Table of Contents. Section Topic 1.0

Overview . Page 1 2.0 Approach . Pag...

28 0.80 Tierrasanta Removal Action Environmental Compliance: Environmental Protection 
Plan Tierrasanta Removal Action Environmental Compliance: Environmental Protection Plan
.Environmental Protection Plan . for .Tierrasanta .at.San Diego, CA . Title Page .Table of Contents . Table

of Contents. Section Topic 1.0 Overview . Page 1 ...

29 0.80 Tierraanta Removal Action Environmental Compliance: Environmental 
Monitoring Plan Tierrasanta Removal Action Environmental Compliance: Environmental Monitoring
Plan Environmental Monitoring Plan . for .Tierrasanta .at.San Diego, CA . Title Page .Table of Contents .

Table of Contents. Section Topic 1.0 Overview Page 1 ...

30 0.80 Tierrasanta Removal Action Correspondence: Design Review Comments Tierrasanta
Removal Action Correspondence: Design Review Comments .Design Review Comments . for .Tierrasanta
.at.San Diego, CA 15 Nov. 90, BrittonImp (1 of 1) .16 Nov. 90, A. DohrmanlbjrI5170 (1 of 2) .16 Nov. 90,

A. DohrmanlbjrI5170 (2 o...

Prev 1 2 2 5 6, 2, [Next] 
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31 0.80 Tierrasanta Removal Action Site and Safety Health Plan: Contractor Safety 

Program Tierrasanta Removal Action Site and Safety Health Plan: Contractor Safety Program
.CONTRACTOR SAFETY PROGRAM. for the Tierrasanta Ordance Removal Project San Diego, California

.Contract Number: DACA09-90-C-0052 Section 01120-Safety Program ...

32 0.80 Tierrasanta CE/CA Correspondence Letter From DeYoung-Johnson Group Inc. 
Tierrasanta EEICA Correspondence Letter From DeYoung-Johnson Group Inc. .FEASIBILITY STUDY . for

.FORMER CAMP ELLIOT: Tierrasanta at.TIERRASONTA, SAN DIEGO, CA . . DISPOSITION FORM

.FAX COVER SHEET Letter from Vice President, DJG INC. to Ma...

33 0.80 Tierrasanta EEICA Correspondence Memorandum Tierrasanta MCA Correspondence
Memorandum .MEMORANDUM OF FEASIBILITY STUDY MEETING . for .Tierrasanta at.Camp Elliott,

San Diego, CA ..Memorandum for Record: SUBJECT: Meeting at DJG Offices to Discuss, Draft EIS and

Feasibility Study DAT...

34 0.80 Tierrasanta Removal Action Management Plan: Accident Prevenlign Plan Tierrasanta
Removal Action Management Plan: Accident Prevention Plan ACCIDENT PREVENTION PLAN. for the

Tierrasanta Ordance Removal Project San Diego, California .Contract Number: DACA87-90-C-0052

Ordance location and Removal Submitted to:...

35 0.80 Tierrasanta Removal Action Management Plan: Erosion Control Plan Tierrasanta
Removal Action Management Plan: Erosion Control Plan .EROSION CONTROL PLAN. for the Tierrasanta

Ordance Removal Project San Diego, California .Contract Number: DACA09-90-C-0052 Ordance location

and Removal Submitted to: Departme...

36 0.80 Tierrasanta Removal Action Management Plan: Construction Facilities and Temp. 

Controls Tierrasanta Removal Action Management Plan: Construction Facilities and Temp. Controls
PERSONNEL QUALIFICATIONS PLAN. for the Tierrasanta Ordance Removal Project San Diego,

California .Contract Number: DACA09-90-C-0052 Section 01500-Constr...

37 0.80 Tierrasanta Removal Action Management Plan: Personnel Oualifications Plan 
Tierrasanta Removal Action Management Plan: Personnel Qualifications Plan PERSONNEL

QUALIFICATIONS PLAN. for the Tierrasanta Ordance Removal Project San Diego, California .Contract

Number: DACA09-90-C-0052 Ordance location and Removal Subm...

38 0.80 Tierrasanta Removal Action Management Plan: Select Clearing Plan Tierrasanta
Removal Action Management Plan: Select Clearing Plan .COMPREHENSIVE SLECTION CLEARING

PLAN. for the Tierrasanta Ordance Removal Project San Diego, California .Contract Number:

DACA09-90-C-0052 Section 02115-Selective Clearing Su...

39 0.80 Tierrasanta Removal Action Management Plan: Ouality Assurance Plan Tierrasanta
Removal Action Management Plan: Quality Assurance Plan .QUALITY CONTROLIQUALITY ASSURANCE

PLAN. for the Tierrasanta Ordance Removal Project San Diego, California .Contract Number:

DACA09-90-C-0052 Section 01400-Construction Qual...

40 0.80 Tierrasanta Removal Action Management Plan: Ordnance Location and Removal 
Tierrasanta Removal Action Management Plan: Ordnance Location and Removal .COMPREHENSIVE

SELECT CLEARING PLAN. for the Tierrasanta Ordance Removal Project San Diego, California .Contract

Number: DACA09-90-C-0052 Ordance location and Removal...

41 0.8() Tierrasanta Removal Action Management Plan: Environmental Protection Plan 

2/11/97 4:11:44 PM
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Tierrasanta Removal Action Management Plan: Environmental Protection Plan _ENVIRONMENTAL

PROTECTION PLAN, for the Tierrasanta Ordance Removal Project San Diego, California .Contract

Number: DACA87-90-C-0052 Ordance location and Removal Subm...

42 0.80 Tierrasanta Removal Action Management Plan: Technical Management Plan 
Tierrasanta Removal Action Management Plan: Technical Management Plan .TECHNICAL AND

MANAGEMENT PLAN. for the Tierrasanta Ordance Removal Project San Diego, California .Contract

Number: DACA09-90-C-0052 Ordance location and Removal Submitte...

43 0.80 Tierrasanta EE/CA Scope of Work: Feasabliitv Study Tierrasanta EE/CA Scope of Work:
Feasabliity Study .SCOPE OF WORK . for .Tierrasanta .ar.Camp Elliott, San Diego, CA . SCOPE OF

WORK FOR FEASIBILITY STUDY OF REMEDIAL ACTION ALTERNATIVES FOR CONVENTIONAL

EXPLOSIVE ORDNANCE ITEMS ON THE FORM...

44 0.80 Tierrasanta Removal Action Environmental Compliance Tierrasanta Removal Action
Environmental Compliance ENVIRONMENTAL COMPLIANCE ..for .Tierrasanta .at.San Diego,

California . .NOTE: Each of the following hot links goes to a separate home page which contains hot links

to separately scanned...

45 0.80 Tierrasanta Removal Action Site and Safety Health Plan Tierrasanta Removal Action Site
and Safety Health Plan .SITE SAFETY AND HEALTH PLANS ..for .Tierrasanta .at.San Diego, California .

.NOTE: Each of the following hot links goes to a separate home page which contains hot links to separately

Prev 1 2 3 4 5 6 2 INext1 

2/11/97 4:11:44PM
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46 0.80 Tierrasanta Removal Action Removal Report Tierrasanta Removal Action Removal Report

.Removal Action Reports . for .Tierrasanta .at .San Diego, California . _NOTE: Each of the following hot

links goes to a separate home page which contains hot links to separately scanned pages appro...

47 0.80 Tierrasanta Removal Action Scope of Work Tierrasanta Removal Action Scope of Work
.SCOPE OF WORK . for former Camp Elliot .at .Tierrasanta, San Diego, CA ..NOTE: Each of the

following hot links goes to a separate home page which contains hot links to separately scanned pages app...

48 0.80 Tierrasanta Removal Action Management Plan Tierrasanta Removal Action Management
Plan .MANAGEMENT PLANS/WORK PLANS ..for .Tierrasanta .at.San Diego, California ..NOTE: Each of

the following hot links goes to a separate home page which contains hot links to separately scanned pages...

49 0.80 Tierrasanta EE/CA Daily Site Activity Records Tierrasanta EE1CA Daily Site Activity Records
.DAILY SITE ACTIVITY RECORDSIQC REPORTS . for .Former Camp Elliott: Tierrasanta .at.San Diego,

CA ..NOTE: Each of the following hot links goes to a separate home page which contains hot links t...

50 0.80 Tierraanta EE/CA Scope of Work Tierrasanta EE1CA Scope of Work .Scope of Work . for
.Tierrasanta .at.Camp Elliott, San Diego, CA ..NOTE: Each of the following hot links goes to a separate

home page which contains hot links to separately scanned pages approximately 100 K...

51 0.80 Tierrasanta EE/CA Community Relations Tierrasanta MCA Community Relations .Comunity
Relations. for.Tierrasanta . at.San Diego, CA. . CORRESPONDENCE . PUBLIC

MEETINGSITRANSCRIPTS . PUBLIC NOTICES . PUBLIC COMMENTS . RESPONSES TO PUBLIC

COMMENTS . Go Back to the Ordnance and Ex...

52 0.80 Tierrasanta Removal Action Tierrasanta Removal Action .Removal Action. for.Tierrasanta
at.Camp Elliot, San Diego, CA. . SCOPE OF WORK . MANAGEMENT PLANS/WORK PLANS . REMOVAL

REPORT . DAILY SITE ACTIVITY RECORDS1QC REPORT . SITE SAFETY & HEALTH PLANS .

CORRESPONDENC...

53 0.80 Tierrasanta EE/CA Tierrasanta EE1CA .Engineering EvaluationlCost Analysis (EE1CA).
for.Tierrasanta at.San Diego, CA. . SCOPE OF WORK . MANAGEMENT PLANS1WORK PLANS . FEICA

MAIN REPORT . DAILY SITE ACTIVITY RECORDS1QC REPORT . SITE SAFETY & HEALTH PLANS .

CO...

54 0.80 Tierrasanta OE Page Tierrasanta OE Page .ORDNANCE AND EXPLOSIVES (OE) .consists of either
( I ) or (2) below: Ammunition, ammunition components, chemical warfare materials or explosives which

have been lost, abandoned, discarded, buried, fired, thrown from demol...

55 0.80 Tierrasanta Other Documents Tierrasanta Other Documents .OTHER DOCUMENTS ..for
.Tierrasanta .at.San Diego. California . . Trip Report, 16-19 January 1990 . Page 1 .Page 2 .Page 3 .Page 4

Page 5 Page 6 .Page 7 .Page 8 . Go Back to the Project Site Page....

56 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: Fence Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:

Fence. SEARCH AREA: FENCE . Page 1 Page 2 ...

57 0.78 Tierrasanta Removal Action Removal Renort: Removal Report Appendix 1 Search 

Area: SCH Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
SCH. SEARCH AREA: SCH Page 1 .Page 2 .Page 3 .Page 4 .Page 5 Page 6 Page 7 Page 8 .Page 9 .Page

10 ...

2/11/97 4: II :52 PM
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58 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: OA-4 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
OA-4. SEARCH AREA: 0A-4 . Page 1 Page 2 Page 3 .Page 4 Page 5 .Page 6 .Page 7 Page 8 .Page 9

Page 10 Page]] Page 12 .Page 13 Page 14 .Page 15 .Page 1...

59 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: OA-3 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
0A-3. SEARCH AREA: OA-3 . Page 1 Page 2 Page 3 Page 4 .Page 5 .Page 6 .Page 7 Page 8 Page 9

Page 10 ...

60 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: OA-2 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:

OA-2. SEARCH AREA: OA-2 . Page 1 Page 2 „Page 3 .Page 4 ...

fPrevl 1 2 3 4 1. [Next] 

2/11/97 4:11:52 PM
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61 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: OA-1 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
OA-1. SEARCH AREA: OA-1 . Page 1 .Page 2 .Page 3 .Page 4 Page 5 Page 6 .Page 7 Page 8 .Page 9

Page 10 Page 11 Page 12 Page 13 Page 14 .Page 15 .Page 1...

62 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-11N Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
II N. SEARCH AREA: F-I IN . Page 1 Page 2 .Page 3 Page 4 .Page 5 .Page 6 Page 7 Page 8 Page 9

Page 10 Page 11 .Page 12 ...

63 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-11S Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:

F-11S. SEARCH AREA: F-I IS . Page 1 Page 2 Page 3 Page 4 .Page 5 Page 6 Page 7 Page 8 ...

64 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-1ON Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
F-1ON. SEARCH AREA: F-ION . Page 1 .Page 2 Page 3 Page 4 .Page 5 .Page 6 Page 7 Page 8 .Page 9

Page 10 ...

65 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-10M Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
F-10M. SEARCH AREA: F-10M . Page 1 .Page 2 .Page 3 Page 4 Page 5 Page 6 Page 7 .Page 8 .Page 9

.Page 10 Page 11 Page 12 Page 13 .Page 14 Page 15 Page...

66 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-10A Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
F-IOA. SEARCH AREA: F-I OE . Page 1 .Page 2 .Page 3 .Page 4 .Page 5 .Page 6 .Page 7 Page 8 Page 9

.Page 10 .Page 11 .Page 12 .Page 13 .Page 14 Page 15 .Page...

67 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-9 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: F-9.
SEARCH AREA: F-9 . Page I Page 2 .Page 3 Page 4 .Page 5 .Page 6 .Page 7 .Page 8 Page 9 Page 10

.Page II Page 12 ..

68 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-10A Tierrasanta Removal Action Removal Report: Removal Report Appendix I Search Area:
F-10A. SEARCH AREA: F-10A . Page 1 .Page 2 .Page 3 .Page 4 .Page 5 .Page 6 .Page 7 Page 8 Page 9

.Page 10 .Page 11

69 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-8 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: F-8.
SEARCH AREA: F-8 . Page I Page 2 Page 3 .Page 4 .Page 5 Page 6 .Page 7 .Page 8 Page 9 .Page 10

.Page II Page 12 .Page 13 Page 14 Page 15 .Page 16 ...

70 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-7 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: F-7.
SEARCH AREA: F-7 . Page 1 Page 2 Page 3 .Page 4 .Page 5 .Page 6 .Page 7 .Page 8 Page 9 .Page 10

.Page 11 Page 12 .Page 13 Page 14 Page 15 .Page 16 ...

71 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

2/11/97 4:12:00 PM
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Area: F-5N Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
F-5N. SEARCH AREA: F-5N . Page 1 .Page 2 .Page 3 Page 4 Page 5 Page 6 Page 7 Page 8 Page 9

Page 10 Page 11 Page 12 Page 13 .Page 14 .Page 15 Page 1...

72 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-4 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: F-4.
SEARCH AREA: F-4 . Page 1 Page 2 .Page 3 .Page 4 .Page 5 .Page 6 .Page 7 .Page 8 Page 9 Page 10

Page 11 Page 12 .Page 13

73 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix I Search 
Area: F-5S Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area:
F-5S. SEARCH AREA: F-5S Page 1 .Page 2 Page 3 Page 4 .Page 5 Page 6 Page 7 Page 8 .Page 9 Page

10 .Page 11 Page 12 .Page 13 .Page 14 .Page 15 Page 16...

74 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-6 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: F-6.
SEARCH AREA: F-6 . Page I Page 2 Page 3 Page 4 _Page 5 Page 6 .Page 7 .Page 8 Page 9 .Page 10

.Page 11 .Page 12 Page 13 Page 14 Page 15 Page 16 ...

75 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-3 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: F-3.
SEARCH AREA: F-3 . Page 1 Page 2 Page 3 _Page 4 _Page 5 Page 6 .Page 7 .Page 8 Page 9 Page 10

.Page 11 Page 12 Page 13 Page 14 Page 15 ...

1-Prevl 1 2 2 4 5 ,6 7. f Next

2/11/97 4:12:00 PM
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2 Page 3 PATRICK MCKNIGHT (ASSISTANT) .SAFETY AND QA1QC OFFICERS . CHARLES B. CON...

87 0.78 Tierrasanta Tierrasanta .2.0 KEY PROJECT PERSONNEL. PROJECT MANAGER .MR. RICHARD D.
WH1TBECK .Page 1 .Page 2 Page 3. SENIOR UXO SUPERVISOR .MR. BILLY J. ALLEN .Page 1 .Page 2.

SITE SAFETY OFFICER1QUALITY CONTROL SPECIALIST .MR. TIMOTHY M. COLLISTER

88 0.78 Tierrasanta EE/CA Work Plan: Engineering Report Appendix A Tierrasanta EE/CA
Work Plan: Engineering Report Appendix A . APPENDIX A . ENVIRONMENTAL IMPACT STATEMENT

COVER SHEET PAGE I ABSTRACT . PAGE 1 .PAGE 2 SUMMARY . PAGE 1 .PAGE 2 _PAGE 3 PAGE 4

.1.0 NEED FOR AND OBJECTIVES OF STUDY . 1.1 STU...

89 0.78 Tierrasanta EE/CA Work Plan: Specifications Reference Appendix A Tierrasanta
EE1CA Work Plan: Specifications Reference Appendix A . APPENDIX A . ENVIRONMENTAL IMPACT

STATEMENT . COVER SHEET PAGE 1 .A.I INTRODUCTION . PAGE 1 A.2 METHODOLOGY . PAGE I

.A.3 RESULTS . PAGE 1 . A.3.I VEGETATION COMMUNITIES .

90 0.78 South West Proving Ground Findings Section 4-5 South West Proving Ground Findings
Section 4-5 . DEFENSE ENVIRONMENTAL RESTORATION PROGRAM for FORMERLY USED

DEFENSE SITES FINDINGS ORDNANCE AND EXPLOSIVE WASTE ARCHIVES SEARCH REPORT FOR

SOUTHWESTERN PROVING GROUND HOPE, ARKANSAS PROJECT N...

JPrevl. 1 2 2 4 5, 61 [Next] 

2/11/97 4:12:14 PM
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76 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 
Area: F-1 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: F-1.
SEARCH AREA: F-I .Page 1 Page 2 .Page 3 Page 4 Page 5 Page 6 .Page 7 .Page 8 Page 9 Page 10

Page 11 Page 12 Page 13 Page 14 Page 15 .Page 16 ....

77 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: F-2 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: F-2.
SEARCH AREA: F-2 ,ul>.Page 1 Page 2 Page 3 Page 4 Page 5 .Page 6 .Page 7 .Page 8 Page 9 Page 10

Page 11 Page 12 .Page 13 .Page 14 .Page 15 Page ...

78 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 
Area: E-2 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: E-2.
SEARCH AREA: E-2 . Page 1 .Page 2 Page 3 .Page 4 Page 5 Page 6 .Page 7 .Page 8 Page 9 Page 10

Page 11 Page 12 Page 13 Page 14 Page 15 Page 16 ...

79 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: E-1 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: E-1.
SEARCH AREA: E-1 . Page 1 .Page 2 Page 3 Page 4 Page 5 Page 6 .Page 7 .Page 8 Page 9 Page 10

.Page 11 .Page 12 Page 13 Page 14 Page 15 Page 16 ...

80 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: D Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: D.
SEARCH AREA: D . Page 1 Page 2 Page 3 Page 4 Page 5 Page 6 ...

81 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: C-2 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: C-2.

SEARCH AREA: C-2 . Page 1 Page 2 Page 3 .Page 4 _Page 5 Page 6 Page 7 .Page 8 Page 9 .Page 10 ...

82 0,78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: C-4 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: C-4.
SEARCH AREA: C-4 Page 1 Page 2 Page 3 .Page 4 Page 5 Page 6 .Page 7 .Page 8 Page 9 Page 10

.Page 11 .Page 12 .Page 13 Page 14 Page 15 .Page 16 ...

83 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix I Search 

Area: C-5 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: C-5.
.SEARCH AREA: C-5 . Page 1 Page 2 .Page 3 _Page 4 .Page 5 .Page 6 .Page 7 .Page 8 Page 9 Page 10

Page 11 .Page 12 .Page 13 ...

84 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: C-3 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: C-3.
SEARCH AREA: C-3 . Page 1 Page 2 .Page .3 .Page 4 Page 5 Page 6 .Page 7 .Page 8 .Page 9 .Page 10

Page 11 .Page 12 .Page 13 Page 14 Page 15

85 0.78 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search 

Area: C-1 Tierrasanta Removal Action Removal Report: Removal Report Appendix 1 Search Area: C-I .

SEARCH AREA: C-I Page 1 _Page 2 _Page .3 Page 4 Page 5 Page 6 .Page 7 .Page 8 Page 9 .Page 10

.Page 11 ...

86 0.78 Tierrasanta Tierrasanta 2.0 KEY PROJECT PERSONNEL PROJECT MANAGER . PAUL S.

SABHARWAL .Page 1 Page 2 .Page 3 .OPERATIONS SUPERVISORS . ROBERT E. BURKE Page 1 Page

2/11/97 4:12:14 PM
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91 0.78 Tierrasanta Removal Action Scope of Work; Engineering Sevices Tierrasanta Removal

Action Scope of Work: Engineering Sevices .Review Data - Defense Environmental Restoration Account
(DERA) . for FORMER CAMP ELLIOT at.TIERRASONTA, SAN DIEGO, CA . . DISPOSITION FORM

SCOPE OF WORK Page 1 Page 2 .DISPOS...

92 0.78 Tierrasanta EE/CA Daily Site Activity Records: Monthly Progress Report for 
August 1987 Tierrasanta EE/CA Daily Site Activity Records: Monthly Progress Report for August 1987
.Daily Site Activity Records for August 1987 for FORMER CAMP ELLIOT - MONTHLY REPORT

.at.T1ERRASONTA, SAN DIEGO, CA . . DISPOSITION FORM .Letter from ...

93 0.78 Tierrasanta EE/CA Daily Site Activity Records; Monthly Progress Report for .July 
1987 Tierrasanta EEICA Daily Site Activity Records: Monthly Progress Report for July 1987 .Daily Site
Activity Report . for FORMER CAMP ELLIOT - JULY MONTHLY REPORT at.TIERRASONTA, SAN

DIEGO, CA . DISPOSITION FORM Letter from Vice President/P...

94 0.78 Tierrasanta EE/CA Daily Site Activity Records: Monthly Progress Report for June 
1987 Tierrasanta EEICA Daily Site Activity Records: Monthly Progress Report for June 1987 .Daily Site
Activity Records for June 1987 . for .FORMER CAMP ELLIOT - MONTHLY REPORT at.TIERRASONTA,

SAN DIEGO, CA . . DISPOSITION FORM Letter from Vice P...

95 0.78 Tierrasanta EE/CA Daily Site Activity Records: Monthly Progress Report for May 
1987 Tierrasanta EEICA Daily Site Activity Records: Monthly Progress Report for May 1987 .Daily Site
Activity Report . for .FORMER CAMP ELLIOT at.T1ERRASONTA, SAN DIEGO, CA . . DISPOSITION

FORM 1. SUMMARY OF PROJECT STATUS .Page I Page 2 2. SUM...

96 0.78 Removal Action Removal Action .Management PlanslWork Plans . for .Tierrasanta Community .at.San
Diego, California . . COVER SHEET LIST OF ACRONYMS . PAGE 1 GLOSSARY OF TERMS . PAGE 1

.PAGE 2 PAGE 3 .PAGE 4.1.0 EXECUTIVE SUMMARY . PAGE 1 . 1.1 ORDNANCE C..,

97 0.78 Camp Elliott INPR Table of Contents Camp Elliott INPR Table of Contents .INPR TABLE OF
CONTENTS . for FORMER CAMP ELLIOT .at.SAN DIEGO, CA . . INPR - Inventory Project Report .This

preliminary assessment includes searches of Real Estate records to verify previous DoD ownersh...

98 0.78 Camp Elliott Camp Elliott .CAMP ELLIOTT .San Diego, CA. PROJECT# J09CA006700. Corps of
Engineers Geographic. District is:.Los Angeles District . DERP FUDS Categories:. PRELIMINARY

ASSESSMENTS INPR .Correspondence .Other Documents .Ordnance and Explosiv...

99 0.78 Alphabetical Listing of DERP FUDS Projects Alphabetical Listing of DERP FUDS Projects . Q
,R . RAMEY AIR FORCE BASE, Aquadilla, PR .RAPID CITY AIR TO GROUND GUNNERY RANGE, Meade
County, SD RAPID CITY PRECISION BOMBING RANGE No. I, Butte County, SD .RAPID CITY

PRECISION BOMBING RANG...

100 0.78 Alphabetical Listing of DERP FUDS Projects Alphabetical Listing of DERP FUDS Projects .
26 MILE BEND BOMB TARGET, Broward County, FL .A . ACCESS ROAD FOR EL CENTRO ROCKET
TARGETS, Imperial County, CA .AGUADA GUN EMPLACEMENT SITE, Aguada Municipality, PR .AIKEN

ARMY AIRFIELD, Aiken S...

Prey' 1 2 2 4 5 6 7

2/1 1/97 4:12:26 PM
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ORDNANCE REMOVAL

for

TIERRASANTA COMMUNITY

at

SAN DIEGO, CALIFORNIA

o COVER SHEET 

SECTION B

SUPPLIES OR SERVICES AND PRICE/COSTS

1.0 TECHNICAL REQUIREMENT

• PAGE 1 

2.0 OBJECTIVE

• PAGE 1 

3.0 BACKGROUND ,

• PAGE 1 

4.0 GENERAL STATEMENT OF SERVICES

• PAGE 1 

SUPPLIES OR SERVICES (FORM)

f;
PAGE 1 --- (I I
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SECTION B

SUPPLIES OR SERVICES AND PRICES/COSTS

1.0 TECHNICAL REQUIREMENT

The Contractor, as an independent
Government, shall furnish, on the
described herein, the management,
(except as specified herein to be
and incidental to the performance

2.0 OBJECTIVE

Contractor and not as an agent of the
terms and conditions more particularly
labor, facilities, equipment and materials
furnished by the Government) necessary for
of the work set forth below:

The objective of this contract is to provide construction services for the
removal of unexploded ordnance and related debris contamination caused by
previous DOD related activities on a portion of the former Camp Elliott
Training Range. This action will minimize, to the extent possible, any
post-clearance danger from unexploded ordnance to human health and the en-
vironment.

3.0 BACKGROUND

Camp Elliott was operated as a tank, anti-tank, and artillery training prac-
tice range during the World War II-Korean War era. The portion of the
Reservation that now encompasses Tierrasanta (approximately 2000 acres) was
declared surplus property and transferred to developers in 1968. The com-
munity now consists of over 6000 residential units plus ancillary office,
commercial and public service facilities. An additional 200 acres of the
site to be cleared is presently owned by the Navy.

4.0 GENERAL STATEMENT OF SERVICES

This contract shall consist of furnishing all plant, labor, materials, and
equipment and performing all work for clearance of unexploded ordnance and
related debris. The work shall include location and identification of
unexploded ordnance, removal of ordnance debris, identification and protec-
tion of environmentally sensitive areas, and selective manual removal of
vegetation.
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SECTION B - SUPPLIES OR SERVICES AND PRICES

PRICE SCHEDULE

Item No,,
Estimated
Quantity Unit

Unit Estimated
Price Price 

Tierrasanta Ordnance Clearance

Clearance of Former DOD
Property

0001 Ordnance Sweep (Surface and
Subsurface) 1

00002 Biological and Archaeological
Monitoring 1

Job

Job

LS

LS

0003 Clearing 1 Job LS

0004 Location/Removal of
Hazardous UX0 324 each $

0005 Removal of Ordnance
Related Debris from 10,680 each $ $
Surface

0006 Removal of Ordnance
Related Debris from 29,870 each $ $
Subsurface

0007 Removal of Non-Ordnance
Related Debris from 19,340 each $ $
Surface

0008 Removal of Non-Ordnance
Related Debris from 14,650 each
Subsurface

0009 Fencing I Job LS

TOTAL BASE BID

Option (To be exercised within 365 days after Notice to Proceed by the Con-
tracting Officer)

Clearance of Optional
Area
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1.3 REGULATORY REQUIREMENTS

The Contractor SHERP shall comply with relevant federal, state, and local
regulations. In the event of a conflict, the most stringent regulation
shall apply.

1.4 IDENTIFICATION OF POTENTIAL HAZARDS

Review of the Feasibility Study and Safety Plan indicates the presence of
potential hazards as described in the following paragraphs.

1.4.1 Explosive Hazard

Explosive hazards are expected to be very low in terms of contamination
sity. However, a significant portion of the ordnance items expected to
present must be considered potentially dangerous. Records indicate the
lowing types ordnance were used on the site:

Flares
Hand grenades
.22, .223, .30, and

.45 cal. cartridges
37 and 75mm anti-tank and

artillery rounds

1.4.2 Environmental Hazards

60mm, 81mm, and 4.2in mortar rounds
Anti-tank mines
155mm artillery rounds
6-inch rounds
Projectile fuzes

den-
be
fol-

The following environmental hazards are known to be present:

Wildlife - The primary hazard due to wildlife comes from the possibility of
contact with snakes and disturbance of bees nests. Rattlesnakes are known
to be present. During the 1985 clearance operation, the vast majority of
personnel injuries were due to bee stings. There is also the possibility of
contact with diseased rodents and spiders.

Terrain - The terrain varies from flat areas on mesa tops to steep slopes
and arroyos that drop down to river beds that are usually dry. The soil is
a dense red clay. Erosion from infrequent heavy rainfall has left many of
the steep slopes covered with loose rocks, which were the cause of a few of
the sprain injuries during the 1985 clearance operation.

Ground Cover - Hazards due to ground cover are mainly the thorny bushes in
heavy vegetation areas. Puncture wounds or eye injuries are possible.

1.4.3 Accident Prevention

1.4.3.1 Accident Prevention Administration

The Contractor safety specialist shall be responsible for implementation of
an accident prevention program. The Contractor shall develop a SHERP which
includes the following provisions:
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The contractor shall furnish a staff that is qualified through education,
training, and experience to perform the objectives of this contract.
Specific qualifications are as listed below:

a. The project Senior UX0 Specialist shall have been awarded the Master EOD
Skill Badge.

b. Field supervisory UXO Specialists shall have been awarded the Senior or
Master EOD Skill Badge.

c. UXO Specialists shall:

i. Have never been removed from an EOD assignment for personnel
reliability reasons.

ii. Have served at least 18 months in an operational, rather than an
academic/staff, EOD assignment.

iii. Have participated in a land clearance operation.

d. Non-UXO Specialist personnel shall have the necessary education, training,
and experience to accomplish assigned tasks as directed by the contractor.

PART 2 PRODUCTS

2.1 ORDNANCE LOCATORS

The Contractor shall use a Foerster Mark 26 electromagnetic ordnance
locator. The Contracting Officer may approve the use of other ordnance
locators upon submission of test results showing locating abilities equiv-
alent in size and depth to the Mark 26 locator.

PART 3 EXECUTION

3.1 ORDNANCE SEARCH PREPARATION

A planned, systematic approach shall be utilized to search the area. The
contractor shall divide each area into search grids. The grids shall be es-
tablished for safety and ease of operation by using factors such as orienta-
tion, existing landmarks, ground cover, etc. During search operations, the
supervisory span of control shall never exceed one to ten. Based on ter-
rain, vegetation, and/or contamination density, the span of control may need
to be tighter. •

3.2 SURFACE SWEEP

A surface sweep of each grid shall be conducted prior to brush clearance
operations. The interval between walking searchers shall not exceed 12
feet. A shorter interval may be required due to terrain, vegetation, and/or
contamination density. Diagnosis procedures (AR 75-15) of OEW/UXO shall be
accomplished by an UXO Specialist. If diagnosis reveals the OEW/UXO is safe
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to move to a safe holding area, this will be accomplished by an UXO
Specialist. If diagnosis reveals the OEW/UX0 is not safe to move, the item
shall be marked with a multicolored flag affixed to stake. The stake shall
be at least four feet high and the flag shall be at least one-foot square.
The 70th Ordnance Detachment (EOD), (619) 221-1197, shall be immediately
contacted for removal of the items. Protective works shall be constructed
if the UXO is in close proximity to personnel and/property and the 70th EOD
cannot immediately respond. Non-hazardous scrap shall be removed from the
grid and placed in a collection point.

3.3 SUBSURFACE SWEEP

A subsurface sweep, to a depth of two feet, of each grid shall be conducted
with an approved ordnance locator after the specified brush clearance opera-
tions. Access (AR 75-15) shall be gained to suspect subsurface OEW/UXO to
perform diagnosis procedures utilizing non-sparking tools. Personnel ex-
posure shall be minimized during this operation. Diagnosis procedures shall
be performed by an UXO Specialist. If the diagnosis reveals an OEW/UXO that
cannot be safely moved, the item shall be marked with a flag, as outlined in
paragraph SURFACE SWEEP. The 70th EOD shall be immediately contacted for
removal of the item. If diagnosis reveals an OEW/UX0 that can be safely
moved, the item shall be transported to the designated safe-holding-area by
an UXO Specialist. Non-hazardous scrap shall be removed from the grid and
placed in a collection point.

3.4 EXPLOSIVE ORDNANCE DISPOSAL (EOD) PROCEDURES

The 70th Ordnance Detachment (EOD), Fort Roscrans, CA (619) 221-1197, will
apply EOD procedures to UXO, as required. The EOD Team Leader will coor-
dinate with the Range Safety Officer prior to any disposal actions on site.
The EOD Team Leader has final authority on disposal procedures applied to
UXO.

3.5 QUALITY CONTROL

Test sweeps for search effectiveness shall be conducted by the Contractor.
Test grids shall be selected in the most probable areas for having ordnance,
i.e., those areas where a significant amount of ordnance items were located
on previous sweeps. Test sweeps shall be conducted using an approved
ordnance locator. The results of these sweeps shall be documented.

3.6 QUALITY ASSURANCE

An acceptance check shall be performed by representatives of the Contracting
Officer. The number of grids to be checked shall be determined by the Con-
tracting Officer.

--End of Section--
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FINAL ORDNANCE REPORT

TIERRASANTA CALIFORNIA

February 1995

1240 Bayshore Highway
Burlingame, California 94010
Telephone: (415) 347-1555 Facsimile: (415) 347-4571

The view, opinions and/or findings contained in this report are those of the authors
be construed as an official Department of the Army position, policy or decision, un
by other documents.

Final Ordnance Report

Tierrasanta California
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SECTION B - SUPPLIES OR SERVICES AND PRICES

PRICE SCHEDULE

Item No. 
Estimated
Quantity Unit 

Unit Estimated
Price Price

Tierrasanta Ordnance Clearance

Clearance of Former DOD
Property

0001 Ordnance Sweep (Surface and
Subsurface) 1 Job LS $

00002 Biological and Archaeological
Monitoring 1 Job LS $

0003 Clearing 1 Job LS $ 

0004 Location/Removal of
Hazardous UXO 324 each $ $

0005 Removal of Ordnance
Related Debris from 10,680 each $ $
Surface

0006 Removal of Ordnance
Related Debris from 29,870 each
Subsurface

0007 Removal of Non-Ordnance
Related Debris from 19,340 each $ $
Surface

0008 Removal of Non-Ordnance
Related Debris from 14,650 each
Subsurface

0009 Fencing 1 Job LS

TOTAL BASE BID

Option (To be exercised within 365 days after Notice to Proceed by the Con-
tracting Officer)

Clearance of Optional
Area

B - 2



0010 Ordnance Sweep (Surface and
Subsurface) 1 Job LS $

0011 Biological and Archaeological
Monitoring 1 Job LS $

0012 Clearing 1 Job LS $

0013 Location/Removal of
Hazardous UXO 55 each $ $

0014 Removal of Ordnance
Related Debris from 1850 each $ $
Surface

0015 Removal of Ordnance
Related Debris from 5150 each
Subsurface

0016 Removal of Non-Ordnance
Related Debris from 3340 each
Surface

0017 Removal of Non-Ordnance
Related Debris from 2530 each $ $
Subsurface

TOTAL OPTIONAL BID ITEM

B - 3



1.3 REGULATORY REQUIREMENTS

The Contractor SHERP shall comply with relevant federal, state, and local
regulations. In the event of a conflict, the most stringent regulation
shall apply.

1.4 IDENTIFICATION OF POTENTIAL HAZARDS

Review of the Feasibility Study and Safety Plan indicates the presence of
potential hazards as described in the following paragraphs.

1.4.1 Explosive Hazard

Explosive hazards are expected to be very low in terms of contamination
sity. However, a significant portion of the ordnance items expected to
present must be considered potentially dangerous. Records indicate the
lowing types ordnance were used on the site:

Flares
Hand grenades
.22, .223, .30, and

.45 cal. cartridges
37 and 75mm anti-tank and

artillery rounds

1.4.2 Environmental Hazards

60mm, 81mm, and 4.2in mortar rounds
Anti-tank mines
155mm artillery rounds
6-inch rounds
Projectile fuzes

den-
be
fol-

The following environmental hazards are known to be present:

Wildlife - The primary hazard due to wildlife comes from the possibility of
contact with snakes and disturbance of bees nests. Rattlesnakes are known
to be present. During the 1985 clearance operation, the vast majority of
personnel injuries were due to bee stings. There is also the possibility of
contact with diseased rodents and spiders.

Terrain - The terrain varies from flat areas on mesa tops to steep slopes
and arroyos that drop down to river beds that are usually dry. The soil is
a dense red clay. Erosion from infrequent heavy rainfall has left many of
the steep slopes covered with loose rocks, which were the cause of a few of
the sprain injuries during the 1985 clearance operation.

Ground Cover - Hazards due to ground cover are mainly the thorny bushes in
heavy vegetation areas. Puncture wounds or eye injuries are possible.

1.4.3 Accident Prevention

1.4.3.1 Accident Prevention Administration

The Contractor safety specialist shall be responsible for implementation of
an accident prevention program. The Contractor shall develop a SHERP which
includes the following provisions:
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1.3.1 Technical and Management Plan

The contractor shall prepare and submit for approval a technical and manage-
ment plan. The plan shall provide details of the approach, methods, and
operational procedures to be employed at the ordnance remediation site. The
plan shall describe the brand of ordnance locators to be used, the composi-
tion and management of sweep teams, the method of transporting ordnance to
the safe holding area, the location of the safe holding area, the proposed
layout of the grid system, the proposed schedule of search, and the
Contractor's quality control procedures.

1.3.2 Final Report

The contractor shall prepare and submit a Final Report covering all opera-
tions and activities conducted under this contract and certify that the site
has been swept in accordance with these specifications. The report shall
include the maps and records specified in paragraphs ORDNANCE SEARCH
PREPARATION and QUALITY CONTROL.

PART 2 PRODUCTS

2.1 ORDNANCE LOCATORS

The Contractor shall use an electromagnetic ordnance locator capable of
locating ordnance buried to a depth of at least 3 feet. The Government will
use a Forster Mark 26 ordnance locator for quality assurance checks.

PART 3 EXECUTION

3.1 ORDNANCE SEARCH PREPARATION

3.1.1 Priority of Search

The Contractor shall clear areas adjacent to residential areas as first
priority, when possible, subject to the environmental constraints described
in SECTION 01510 ENVIRONMENTAL PROTECTION:

3.1.2 Grid System

A planned, systematic approach shall be utilized to search the subareas.
Operations shall only be conducted during daylight hours. The contractor
shall divide each subarea into search grids. The grids shall be established
for safety and ease of operation by using factors such as orientation, ex-
isting landmarks, ground cover, etc. The Contractor shall maintain a map
showing the grids and maintain records of ordnance and ordnance-related
debris found designated by grid number, type, and quantity.

3.2 SWEEP PROCEDURES

3.2.1 General

Diagnosis procedures of OEW/UXO shall be accomplished by a UXO Specialist.
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If diagnosis reveals the OEW/UXO is safe to move to a safe holding area,this shall be accomplished by a UXO Specialist. UXO items will be picked upat the safe holding area by the 70th Ordnance Detachment on a routine basis.If diagnosis reveals the OEW/UXO is not safe to move, the item shall bemarked with a multicolored flag affixed to stake. The stake shall be atleast four feet high and the flag shall be at least one-foot square. The
Contracting Officer shall be immediately contacted for removal of the haz-ardous UXO. The Contracting Officer will contact the 70th Ordnance Detach-ment. The Contractor shall determine whether the UXO presents an immediatehazard to personnel and/or property due to the explosion potential and
separation distance and shall construct protective works if the UXO is
determined to be hazardous and Government personnel cannot immediatelyrespond. Non-hazardous scrap 3 inches or greater in any dimension shall beremoved from the grid and placed in a collection point. Non-hazardousscrap, less than 3 inches in size, shall be left on the ground surface.Non-hazardous scrap shall be periodically removed from the collection pointand turned in to the DRMO Scrapyard, 3368 Harvard Drive, National City (619-556-8286). Non-ordnance related debris that interferes with operation ofthe ordnance locators shall become the property of and shall be disposed ofby the Contractor.

3.2.2 Surface Sweep

A surface sweep of each grid where brush clearance is required shall be con-ducted prior to brush clearance operations. The interval between walking
searchers shall not exceed 12 feet. A shorter interval may be required dueto terrain, vegetation, and/or contamination density. Surface sweep opera-tions shall be supervised by a UXO Specialist.

3.2.3 Subsurface Sweep

A subsurface sweep, to a depth of 3 feet, of each grid shall be conductedwith an ordnance locator. In the grids requiring brush clearance, the sub-surface sweep shall be conducted after the specified brush clearance opera-tions. Access shall be gained to suspect subsurface OEW/UXO to perform
diagnosis procedures utilizing non-sparking tools. Personnel exposure shallbe minimized during this operation. If access cannot be gained after ex-
cavation of 3 feet in depth, the Contractor shall continue excavation until
access is gained. Subsurface sweep operations shall be supervised by a UXO
Specialist.

3.2.4 Explosive Ordnance Disposal (EOD) Procedures

The 70th Ordnance Detachment (EOD), Naval Submarine Base, San Diego, CA
(619) 553-8500, will apply EOD procedures to UXO, as required. The EOD TeamLeader will coordinate with the Contractor's safety specialist prior to any
disposal actions on site. The EOD Team Leader has final authority on dis-
posal procedures applied to UXO.

3.3 QUALITY CONTROL

Test sweeps for search effectiveness shall be conducted by the Contractor.
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Test grids shall be selected in the most probable areas for having ordnance,i.e., those areas where a significant amount of ordnance items were locatedon previous sweeps, At least five percent of the grids shall be selectedfor test sweeps. Test sweeps shall be conducted with an ordnance locator byindividuals not involved in the original subsurface sweep of that grid. Anymaterials encountered shall be disposed of as specified for the originalsweep. The results of these test sweeps shall be documented in the samemanner as the original sweeps.

3.4 QUALITY ASSURANCE

An acceptance check shall be performed by representatives of the ContractingOfficer. The number of grids to be checked shall be determined by the Con-tracting Officer.

3.5 MEASUREMENT AND PAYMENT

The Contractor shall separately report hazardous ordnance, ordnance relateditems removed from the surface, ordnance related items removed from belowthe surface, non-ordnance related items removed from the surface, and non-
ordnance related items removed from below the surface. Separate paymentwill be made for these types of items and payment will be made by the item.Non-ordnance related debris shall only be removed if it interferes with
operation of ordnance locators; no payment will be made for removal of non-ferrous material. No payment will be made for removal of debris (ordnanceor non-ordnance) that is smaller than 3 inches in length in the longest
direction.

--End of Section--
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1 1.00 Fort Ord EECA Management Plan: Section 1-6 Fort Ord EECA Management Plan: Section

1-6 . 1.0 INTRODUCTION .1.1 Acceleration Action Plan Purpose .This Acceleration Action Plan for

Installation Characterization and Remediation for Fort Ord, California was prepared to set forth a strafe...

2 1.00 Fort Ord EECA Management Plan: Section 4 Fort Ord EECA Management Plan: Section 4 .
4.0 UXO SAMPLING PLAN .4.1 General Operations .This sampling operation will be conduced in two
phases: Grid and Boundary Location Survey Phase and UXO SurfacelSubsurface Sweep and

Characterization ...

3 1.00 Fort Ord EECA Management Plan: Section 1-3 Fort Ord EECA Management Plan: Section
1-3 . WORK PLAN FORT ORD .1.0 INTRODUCTION .1.1 Human Factors Applications, Inc. (HFA)is under

contract to the U. S. Army Corps of Engineers, Huntsville Division (CEHND), Huntsville, Alabama, to

provid...

4 0.99 Fort Ord EECA Management Plan: Appendix A Fort Ord EECA Management Plan:
Appendix A . APPENDIX AACCIDElVT PREVENTION PLAN .1.0 SAFETY AND HEALTH POLICY .1.1
HFA is committed to providing a safe working environment for all project .personnel. An established safety

program emphasizes ...

5 0.97 Fort Ord EECA Management Plan: Appendix F Fort Ord EECA Management Plan:
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with the site act...

6 0.95 Fort Ord EECA Management Plan: Appendix B Fort Ord EECA Management Plan:
Appendix B . Appendix B. Possible Clean Areas to be Investigated . Appendix B . Table B1 .Possible Clean
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7 0.95 Fort Ord EECA Management Plan: Appendix A Fort Ord EECA Management Plan:
Appendix A . Appendix A. Site Ii formation Tables . . Appendix A Contents . Table Al Fort Ord NPL Sites .
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8 0.95 FORT ORD - GRID LOCATION AND SITE BOUNDARY SURVEY PLAN: 
DACA87-92-0133 FORT ORD - GRID LOCATION AND SITE BOUNDARY SURVEY PLAN;
DACA87-92-0133 . U.S. Army Corps of Engineers, Huntsville Division Contract DACA87-92-0133 Delivery

Order Number 015 FORT ORD GRID LOCATION AND SITE BOUNDARY SURVEY PLAN Human Factors

9 0.93 Fort Ord EECA Management Plan: Appendix C Fort Ord EECA Management Plan:
Appendix C . APPENDIX C GRID LOCATION AND SITE BOUNDARY SURVEY PLAN . U.S. Army Corps
of Engineers, Huntsville Division Contract DACA87-92-0133 Delivery Order Number 015 .FORT ORD

.GRID LOCATION AND SITE BOU...

10 0.92 Fort ()rd EECA Management Plan: Appendix B Fort Ord EECA Management Plan:
Appendix B APPENDIX BSUMMARY OF SITE SPECIFIC EVALUATION .SITE SPECIFIC
EVALUATIONS Large areas are contaminated with conventional ordnance and explosive waste. There are

numerous patches of real estate whi...

11 0.92 Fort Ord EECA Management Plan: Section 5-7 Fort Ord EECA Management Plan: Section
5-7 . 5.0 ENVIRONMENTAL PLAN .5.1 General .The UXO search services performed by HFA will have

minimal impact on the site environment. The temporary disturbance of the site during UXO field activities L.
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16 0.87 FORT ORD PROJECT PAGE FORT ORD PROJECT PAGE .FORT ORD Fort Ord, CA.

PROJECT# CA-FORD B0-SPK. Corps of Engineers Geographic District is:.Sacramento District . BRAC
Categories: . PRELIMINARY ASSESSMENTS . INPR .Correspondence .Other Documents .Ordnance and

Explos...

17 0.84 FORT ORD ORDNANCE AND EXPLOSIVES PAGE FORT ORD ORDNANCE AND
EXPLOSIVES PAGE .ORDNANCE AND EXPLOSIVES (OE) .consists of either (1) or (2) below:
Ammunition, ammunition components, chemical warfare materials or explosives which have been lost,

abandoned, discarded, buried, fired,...

18 0.80 Eurt Ord EECA Management Plan: Appendix G Fort Ord EECA Management Plan:
Appendix APPENDIX G RESUMES HUMAN FACTORS APPLICATIONS, INC. EXPLOSIVE
ORDNANCE DISPOSAL DIVISION NAME: Stanley M. Ryley .TITLE: Senior UXO Supersisor .Years of

Civilian UXO Experience: 13 years. 3 month...

19 0.80 Fort Ord EECA Management Plan: Appendix H Fort Ord EECA Management Plan:
Appendix H . APPENDIX H HFA FORMS Daily Operations Journal . Page 1 .Page 2 Page 3 .Page 4 Page
5 .Quality Control Log . Page 1 .0n-Site Safety Meeting Record Page 1 Page 2 .Safety Inspection Log .

Page 1...

20 0.80 Fort Ord EECA Management Plan: Appendix D Fort Ord EECA Management Plan:
Appendix D . APPENDIX D HFA UXO GRID LOCATION FORM . Page 1 . GO BACK TO THE TABLE OF

CONTENTS PAGE ...

21 0.80 Fort Ord EECA Management Plan: Appendix E Fort Ord EECA Management Plan:
Appendix E . APPENDIX E NOTIFICATION SOP . Page 1 GO BACK TO THE TABLE OF CONTENTS

PAGE

22 0.80 Fort Ord EECA Management Plan: Section 9 Fort Ord EECA Management Plan: Section 9 .
9.0 GENERAL SITE REQUIREMENTS .9.1 Safety Training .9.1.1 The QCISS will be responsible for
implementing a rigorous training program covering safe and proper work practices. This will include

occup...

23 0.80 Fort Ord EECA Management Plan: Section S Fort Ord EECA Management Plan: Section 8 .
8.0 MANAGEMENT .8.1 Work, Data and Cost Management Plan .The actual conduct the work is outlined in

this WP. HFA has a supervisory staff of experienced professionals to manage all phases of the pro...

24 0.80 Alphabetical Listing of DERP FUDS Projects Alphabetical Listing of DERP FUDS Projects . A
..B ..0 .D .E F . FORT ORD, Monteray, CA .G .11 ..I . • .K .M ..N .0 . .Q .R .S .T ..0 .V

..W . X .Y Z Go Back to the BRAC Home Page ...

[Prey] 1 2

2/11/97 2:23:34 PM



FORT ORD EE/CA http://dogbert.ncr.usace.army.milhnilitary/brac/ftord/oew/eeca/eeca.htm

Engineering Evaluation/Cost Analysis (EE/CA)

for

Fort Ord

at

Fort Ord, CA

This phase is conducted to characterize the site, estimate OEW concentration and limits of
concentration, evaluate response alternatives, and estimate a cost for each of those alternatives.

• SCOPE OF WORK

• MANAGEMENT PLANS/WORK PLANS

• EE/CA MAIN REPORT

• DAILY SITE ACTIVITY RECORDS

•

• SAFETY & HEALTH PLANS

• CORRESPONDENCE/MEMORANDUMS

• SAMPLING & ANALYSIS REPORTS

CIF Back to the Ordnance and Explosives Page. 
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4.0 UXO SAMPLING PLAN 

4.1 General Operations 

This sampling operation will be conduced in two phases: Grid and Boundary Location Survey Phase
and UXO Surface/Subsurface Sweep and Characterization Phase. HFA will mobilize on site on or
about January 3, 1994, and condua a UXO grid sampling of 16 specified sites comprising
approximately 129 acres. The UXO Sweep and Characterization will be preceded by a limited
mobilization December 6 to 17 to conduct surveying to establish site boundaries and sampling grids.

4.2 Grid and Boundary Survey 

This survey will be conducted in December to establish the sampling grids in all site areas. The grid
and boundary survey plan is at Appendix C and was forwarded under separate cover on November 24,
1993.

4.3 UXO Surface/Subsurface Sweep and Characterization

4.3.1 General

4.3.1.1 The conduct of surface/subsurface sweep and characterization will be prioritized as follows:
Sites I and 6, 13, 2, 7 and 8, 18, 3, 20, 4, 5, 9, 10, 11, 19 and Trainfire Ranges. Search teams will be
employed to optimize the areas swept in the above priority. The term sweep refers to both surface and
subsurface sweep and follow-on excavation of subsurface contaas to determine whether the contract is
UXO.

4.3.2 Surveying Boundaries and Establishing Search Grids

4.3.2.1 The boundaries will be determined using the information provided in the Scope of Work, the
Fort Ord Grid and Boundary Survey Plan and discussions with the CEHND and Fort Ord
representatives during the site visit. Boundaries of each area will be marked at the corners with stakes.
Areas will be surveyed and plotted on a master Planimetric map.

4.3.2.2 Grids will be established within the boundaries of each area. Each grid will be identified with a
numeric code. The size and layout of grids may vary, depending on the dimensions and layout of the
area to be surveyed. Grids will generally be 100 ft. x 100 ft. with plastic stakes used as the anchor
points for the corners and search lanes. Line will be laced over each plastic stake forming the
boundaries and search lanes. The width of search lanes will not exceed 5 ft. in width. Contaas will be
plotted using an X Y coordinate system measuring along the base lines of the grid.

4.3.2.3 Contacts will be initially plotted and recorded on pre-printed forms by the UXO Supervisor
[see Appendix DI. The contacts recorded will be transposed each day to the master Planimetric map
by the Project Manager (PM) or the Senior UXO Supervisor (SUXOS). The master Planimetric map
will be maintained in the field headquarters facility of the site.

4.3.3 Surface Surveys

4.3.3.1 Each grid will be given a 100 % surface survey. Surface surveys are normally conduced
simultaneously with the subsurface survey. UXO and UXO related material will be plotted and then
removed. Areas which are saturated with large quantities of UXO or UXO components will be
centrally marked and plotted as a unit.

4.3.3.2 Surface debris will receive a 100% inspection and will be segregated as UXO, UXO related, or
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non-UXO scrap. Only UXO related scrap will be removed from the grid and transported to the Fort
Ord Defense Reutilization Materials Office (DRMO). Scrap will be transported to DRMO by HFA
personnel. UXO related scrap will be inspected and determined to be free of explosives by the SUXOs
before it is turned over to Fort Ord DRMO as scrap.

4.3.3.3 UXO that has been determined to contain explosives or explosive residue and classified as safe
to move will be transported to a Safe Holding Area (SHA) for later disposition. SHAs will be
conveniently located within the boundaries of each site. In no case will SHA's be used to hold UXO
longer than the normal work day; all UXO will be removed and disposed of at the end of each work
day. UXO deemed unsafe to move will be detonated in place daily by HFA UXO personnel with
explosives provided by Fort Ord.

4.3.3.4 HFA will notify Mr. Roy Durham (or his designee) of its intent to blow-in-place. This
notification will take place at the end of each work day, not later than 1600 hours. Using the UXO
Operations Check List, Appendix E, Mr. Durham will notify all necessary personnel. All operations
must be completed prior to the completion of the workday.

4.3.4 Magnetometry and Geophysical Searches

4.3.4.1 All grids will receive a 100% subsurface search using government furnished Schonstedt Model
GA-72CV Magnetometers. Contacts and anomalies will be marked with yellow flags for excavation
and identification. Subsurface anomalies identified as UXO will be classified as safe to move or unsafe
to move by the SUXOS and the CEHND Safety Specialist. UXO determined safe to move will be
transported to a SHA for later disposal by HFA personnel. UXO determined unsafe to move will be
marked with a red flag for in-place destruction at the end of the work day.

4.3.4.2 In order to coordinate with Fort Ord operations, all intrusive work will cease at 1600, unless
otherwise directed by CEHND, to allow transfer of UXO and demolitions materials and to provide
ample time to detonate those items that are unsafe to move.

4.3.4.3 Non-intrusive activities may continue until the end of the normal work day by personnel not
involved in the transfer of UXO or demolitions.

4.3.4.4 UXO will be accounted for and identified and, if possible, M numbers will be obtained. UXO
will, as a minimum, be identified as to their type by function.

4.3.4.5 FIFA will complete 1348-2 forms as necessary to account for UXO scrap turned in to Fort Ord.

4.3.5 Restricted Areas

4.3.5.1 Restriaed Areas will be established at each work site, since the work sites are so large a single
Restriaed Area is impractical.

4.3.5.2 The Restricted Area will encompass the area of activity and it will control access and egress.
The area will be marked with yellow caution tape. Only HFA employees and CEHND Safety
Representatives will be authorized to be within the Restriaed Area during UXO and demolition
operations. The UXO Supervisor will be responsible for establishing and maintaining the integrity of
the Restricted Area.

4.3.5.3 At least a 50m separation will be maintained between teams and other non-UXO personnel.

4.3.5.4 All persons entering and leaving the work site will do so by the established lanes of the
Restriaed Area.
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4.3.6 Personal Protective Equipment (PPE)

4.3.6.1 Personal Protective Equipment (PPE) will be maintained at a level deemed appropriate to
protea UXO personnel, CEHND, and other workers. Normal work clothing will be worn and it will
include long trousers, shirts, leather gloves, leather work boots (w/o steeltoes), and safety sunglasses.
A hat is optional, but strongly recommended, for protection from the sun. Hardhats are not required
unless a possible head injury could result from the use of heavy equipment.

4.3.7 Search Teams

4.3.7.1 There will be four search teams, each composed of two UXO Specialists, two Magnetometer
Operators, and one UXO Supervisor. Each team will be under the direct supervision of the UXO
Supervisor. All teams will be under the overall supervision of the SUXOS.

4.3.7.2 Search teams will be responsible for:

4.3.7.2.1 establishing and laying out the search lanes;

4.3.7.2.2 operating magnetometers and metal detectors;

4.3.7.2.3 plotting and recording surface UXO, UXO related materials, and subsurface UXO located
during grid searches;

4.3.7.2.4 identifying and classifying UXO and UXO components;

4.3.7.2.5 conducing explosive disposal procedures of UXO;

4.3.7.2.6 segregating and removing UXO scrap from each grid; and

4.3.7.2.7 transporting and disposing of UXO that is safe to move.

4.3.8 intrusive investigations

4.3.8.1 Excavations will only be performed by qualified UXO personnel (normally the UXO
Supervisor and a UXO Specialist).

4.3.8.2 Subsurface contacts will be uncovered by hand. If the contra proves to be non-UXO, it will be
removed and the hole rechecked with the magnetometer. If the hole is clean, it will be refilled and
tamped. If the contact is a UXO, it will be classified safe to move or unsafe to move.

4.3.8.3 If the UXO is safe to move, it will be moved to a SHA and held there for transfer to Fort Ord's
Range 36 for disposal by detonation.

4.3.8.4 If the UXO is considered unsafe to move, it will be marked with a red flag and destroyed in
place at the end of the day along with other unsafe to move UXO located that day.

4.3.8.5 If a UXO is located during the site investigation, that site will be declared contaminated and
will be abandoned unless otherwise directed by the CEHND Safety Representative.

4.3.9 Magnetometer Teams

4.3.9.1 Searches will be conducted by a team of two Magnetometer Operators supervised by a UXO
Specialist.

4.3.9.2 Magnetometer Operators will search each grid, marking all contacts with a yellow flag.
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4.3.9.3 Magnetometer Operators will not excavate or otherwise handle any UXO or UXO
components.

4.3.10 Scrap Removal

Removal of non-UXO related scrap may be essential to successfully complete the subsurface
magnetometer survey of each grid. If non-UXO scrap removal becomes necessary, the scrap will only
be moved to an area clear of the grid so that it does not interfere with sweeping operations. Scrap is
defined as metallic debris which is not contaminated with explosives and could be sold as scrap metal.
The scrap could be made up of UXO related material as long as the case is opened to the atmosphere
and no internal mechanical rupture could occur if the item were placed in a melting furnace and the
item could be internally inspected to determine it does not contain explosives or explosive residue.
ONLY UXO RELATED SCRAP WILL BE REMOVED FROM THE GRID AND TURNED
IN TO DRMO.

4.3.10.1 All UXO scrap will be carefully inspected by the search team UXO Supervisor to ensure that
it does not contain any explosives or explosive residue.

4.3.10.2 Only UXO scrap will be staged near the grid or search area from which it was removed. The
estimated weight of scrap will be recorded for each grid.

4.3.10.3 A final inspection of the scrap will be made by the SUXOS and the Quality Control/Site
Safety Officer (QC/SS) after which they will sign a certificate stating "that the property listed hereon
has been inspected by me and, to the best of my knowledge and belief, contains no items of a
dangerous nature." All material will be accounted for by completing DD Form 1348-2.

4.3.10.4 The scrap will be turned over to the Fort Ord DRMO. All material will be accounted for by
completing a 1348-2.

4.3.11 Transportation of UXO/Demolition Materials

4.3.11.1 UXO which has been determined safe to move will be segregated by type, loaded into a truck
certified and capable of carrying explosives and UXO with a non-metallic bed liner, blocked and
braced as required, and transported to a designated SHA to be held for disposal by HFA personnel.
Vehicles will be inspected and certified by Fort Ord ASP personnel.

4.3.11.2 UXO will be transported to the SHA by a designated UXO Specialist or the SUXOs and the
QC/SS, whichever is free to do so. UXO may be transported by hand or vehicle, whichever is
determined by the SUXOS or UXO Supervisor at the scene.

4.3.11.3 All movement of explosives and UXO will be escorted by either the SUXOS or the QC/SS.

4.3.11.4 All loads will be visually inspected by the QC/SS to ensure it is properly secured and safe to
move. If in his opinion the material is improperly loaded, he shall cause whatever correaive action he
deems necessary before he allows the load to move.

4.3.11.5 All demolition explosives and UXO will be inventoried and receipted for prior to transferring
custody.

4.3.11.6 When transporting explosives or UXO, vehicles will not exceed 25 mph. In many areas a
prudent speed may be less than 25 mph, in which case the driver may not exceed a safe and reasonable
speed.
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4.3.11.7 Blasting caps and high explosives will remain separated at all times during transport.

4.3.11.8 Vehicles hauling explosives will remain covered at all times, except when atonally loading or
unloading, and a flame resistant tarpaulin will be used for this purpose.

4.3.11.9 Vehicles transporting explosives and UXO will be properly placarded.

4.3.12 Storage of Explosive and Demolition Materials

4.3.12.1 Fort Ord will provide all explosives and demolition materials for HFA personnel to perform
in-place disposal of UXO, as well as demolition of all UXO that are determined safe to move. HFA
will not be required to store, purchase, or issue explosives and demolition materials.

4.3.12.2 The SUXOS will record usage data of explosives and the quantities of UXO destroyed.

4.3.13 Final Surveying of Grid Locations

4.3.13.1 Final surveying and plotting of the locations of cleared grids and the locations of any UXO
located during the course of these site operations will be plotted by HFA personnel using GPS. The
coordinates will be recorded on Planimetric I to 300 maps provided by CEHND.

4.3.13.2 Surveys will begin as soon as an area is completed and will be an ongoing process until the
project sites are completely documented. To accomplish this task, a two man team will be assigned to
this task, these persons can be redirected assets from the clearing and grubbing team that will have
finished their work.

4.3.14 Clearing and Grubbing

4.3.14.1 Some sites require extensive grubbing and clearing to be completed before UXO surveys can
be conduced in them, others require lesser degrees of effort before they can be swept and cleared of
UXO.

4.3.14.2 To this end, two teams of five laborers, each supervised by a UXO Specialist, will be
employed to accomplish this task.

4.3.14.3 Two weeks are estimated to complete this effort. Upon completion, all laborers will be
released. The UXO Specialist can be retained and used to survey and plot completed grids.

4.3.15 Demolition Operations

4.3.15.1 Demolition safety and operations will be conducted in accordance with the standard practices
and procedures outlined in the U.S. Army Field Manual 5-250. During specific disposal operations,
the on-site CEHND Safety Specialist's on-site copy of TM 60A series will be followed for placement
of explosives and additional safety procedures. UXO will only be detonated after positive
identification. Non-elearic procedures will be employed as the method of choice for all detonations. If
a scenario is encountered that precludes in-place detonation requiring render safe procedures or a
suspected chemical warfare or unknown UXO munitions are encountered, the CEHND Safety
Specialist will be immediately notified and he will request EOD support.

4.3.15.1.1 Detonations will take place daily at approximately 1600 hours.

4.3.15.1.2 UXO that are safe to move will be transported to Range 36 for disposal by detonation.

4.3.11.1.3 [n-place detonations and transportation of explosives and UXO will be coordinated with
Mr. Roy Durham via radio or telephone in order that he may contact the required persons outlined in

2/7/97 2:18:21 PM



Fort Ord EECA Management Plan: Section 4 Page 6 of 11

the UXO Operations Check List.

4.3.15.2 Detonating UXO in place.

4.3.15.2.1 Detonations will occur daily at the end of each work day and/or at the completion of a site.

4.3.15.2.2 Detonations will occur only after all unnecessary personnel have left the area, road guards
have been posted, and the required post personnel have been notified. Prior to conducting demolition,
the SUXOS will check the area and available drawings to determine if there are any underground
utilities that may be effected by a detonation.

4.3.15.2.3 The demolition team will be composed of one UXO Specialist and one UXO Supervisor,
assigned by the SUXOS. Additional UXO personnel may be used at the discretion of the SUXOS if
there are large quantities of UXO to detonate.

4.3.15.2.4 The remaining HFA UXO personnel will am as perimeter security as directed by the
SUXOS or the QC/SS.

4.3.15.2.5 Notification of detonations will be made in accordance with Appendix E.

4.3.15.2.6 During detonations, a designated emergency vehicle will remain in the area.

4.3.15.2.7 Only the demolition team, the QC/SS, and the CEHND Safety Specialist will be permitted
in the area where charges are being assembled and demolition operations are being conducted.

4.3.15.2.8 All demolition materials will be accounted for by the UXO Supervisor and reported to the
SUXOS. Only the amount required to complete the day's operations will be requested from Fort Ord
and transported to the site.

4.3.15.2.9 The area where demolition operations are being conduced will remain secured until the "all
clear" is given by the SUXOS or the QC/SS.

4.3.15.2.10 After each detonation, the detonation points will be inspected by the UXO Supervisor and
the QC/SS to ensure that a misfire, low order, or a kickout has not occurred.

4.3.15.2.11 All charges will be initiated non-electrically. Detonating cord trunk and branch lines will
be used to link multiple shots.

4.3.11.2.12 A contingency plan for demolition operations must be conducted in populated or sensitive
areas.

4.3.15.2.11.1 Fort Ord personnel will notify and conduct an evacuation, as required; all personnel will
be evacuated to a safe location to be determined by Fort Ord authorities.

4.3.15.2.11.2 in the event off-post areas require evacuation, off-post authorities will be notified by
Fort Ord Federal Law Enforcement personnel.

4.3.15.2.11.3 HFA will conduct demolition only after all personnel protection measures have been
completed and reported to the PM and/or the SUXOS.

4.3.15.2.11.4 HFA will take property protective measures such as those outlined in FM 9-16. These
may include, but are not limited to, sandbagging, tamping with earth, and barricading.

4.3.15.2.11.5 If none of these measures are deemed adequate, the CEHND Safety Representative will
be contacted to request the services of the active duty EOD Detachment.
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4.3.15.2.11.6 Evacuees will only be permitted to reenter the area after the demolition point has been
inspected and the "all clear" has been given by the QC\SS.

4.3.16 Misfire Procedures

4.3.16.1 In accordance with FM5-250, in the event of a misfire, the following general procedures will
be strictly adhered to.

4.3.16.1.1 The SUXOS will be notified of the time of the suspected misfire.

4.3.16.1.2 The SUXOS will notify the PM (if on site) and the CEHND Safety Representative. All
other personnel will be notified of the event via radio and instructed to hold their positions until the
"all clear" is given.

4.3.16.2 Non-Electric Misfires

4.3.16.2.1 The individual who placed the charge should investigate and correa any problems with the
demolition.

4.3.16.2.2 After an attempt has been made to fire the charge, investigation of any detonation problem
will be delayed for at least 30 minutes plus the burning time of the fuse. Under no circumstances will
the demolition be approached before the 30 minute waiting time has elapsed.

4.3.16.2.3 For above ground misfires of charges primed with blasting caps, a primed, one-pound
charge will be placed next to the misfired charge and detonated. Each misfired charge or charge
separated from the firing circuit that contains a blasting cap requires a one pound charge for
detonation. Scattered charges that contain blasting caps will not be touched, but destroyed in place.

4.3.16.2.4 For buried charges, the tamping will be removed to within one foot of the misfired charge.
Depth checking will be performed constantly while digging to avoid striking the charge. When within
one foot of the misfired charge, a primed, two-pound charge will be placed on top of the original
charge and detonated. If digging over the new charge is impractical, a new borehole of the same depth
will be dug alongside of the original hole, one foot away. A primed, two-pound charge will be placed
in the new hole and detonated.

4.3.16.3 Detonating Cord Misfires

4.3.16.3.1 If detonating cord fails to function properly, the following actions will be taken.

4.3.16.3.1.1 A new blasting cap will be attached to the remaining detonating cord, with care taken to
fasten it properly, and detonated.

4.3.16.3.1.2 Branch line will be treated in the same manner as noted above.

4.3.16.3.2 If detonating cord leading to the charge detonates but fails to function the charge, the
following anions will be taken.

4.3.16.3.2.1 investigation will not occur until the charges have stopped burning (30 minutes if the
charge is buried).

4.3.16.3.2.2 The charge will be re-primed and an attempt will be made to detonate the charge.

4.3.16.3.2.3 Scattered charges that do not contain blasting caps may be collected and detonated
together.
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4.3.16.3.2.4 Buried charges will be dug to within one foot of the charge and a primed, two-pound
charge will be placed on top or to the side of the charge and detonated.

4.4 Site Specific Operations 

The sites will be surveyed and cleared in the following sequence. Site operations will e conducted as
outlined m paragraph 4.3.

4.4.1 Site 14 & 15, Naval Gunfire Range

4.4.1.1 This site is 305 acres along the southern boundary of the post. The area borders the race track
at Laguna Seca and is used for parking on race day.

4.4.1.2 Approximately 40 acres will be randomly sampled. The survey team will sweep and clear 160
100' x 100' grids.

4.4.1.3 UXO located will be plotted by its position within the grid as well as the depth located.

4.4.2 Sites 1, 6, and 20

4.4.2.1 Site 1, Flame Thrower Range

4.4.2.1.1 The Flame Thrower Range is approximately seven acres m size. The grid coordinates
069590 place the center of area roughly in the adjacent Patton family housing area.

4.4.2.1.2 One acre will be sampled; the survey team will sweep and clear four grids.

4.4.2.1.3 Unless otherwise directed, search grids will be established and searched in the fenced
depression noted in the archives report_

4.4.2.2 Site 6, Mine and Booby Trap Training Area

4.4.2.2.1 This site is approximately two acres in the vicinity of FR 067s9s arid is to be 100% sampled.

4.4.2.2.2 The survey team will sweep and clear eight 100' x 100' grids

4.4.2.3 Site 20, Recoilless Rifle Area

4.4.2.3.1 The Recoilless Rifle Area is seven acres in the vicinity of FR 0s9ss9, of which three acres are
to be sampled.

4.4.2.3.2 The survey team is to sample and clear 12 100' x 100' grids.

4.4.2.3.3 This area is bounded by Giggling Road, the Stillwell family housing area, and the
commissary. The main gate is directly north of the site and state highway 1 is west of the area.

4.4.3 Sites 13A and 2

4.4.3.1 Site 13A, Mortar Range

4.4.3.1.1 Site 13A is located in the vicinity of FR 092561. Much of this area is located in or near the
Abrams housing area and other populated areas.

4.4.3.1.2 Five acres are to be sampled and cleared in this area.

4.4.3.1.3 Survey teams will sweep and clear 20 100' x 100' grids.
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4.4.3.1.4 This area is bordered on the south by a busy main thoroughfare which will require major
traffic control if a UXO IS located.

4.4.3.2 Site 2, Chemical Training Area

4.4.3.2.1 Site 2 is also located in an area which is heavily traveled and populated. Site 2 was identified
as a site which may contain CWM in the form of vials of a 10% solution of mustard and lewisiteThe
vials are said to have been components of Chemical Agent Identification Sets (CAIS). With this in
mind, special requirements for conduaing operations in this area will be placed in effect. Appendix F
contains health and safety plans for this area and PPE necessary to protect personnel.

4.4.3.2.2 Site 2 is located in the vicinity of FR 075575 to 078577 between Fifth and Eighth Streets
where Imjim Road intersects. The site is adjacent to the Abrams housing area and the post
confinement facility.

4.4.3.2.3 The site is comprised of approximately 25 acres, of which 5 acres will be sampled. Twenty
100' x 100' grids will be swept and cleared.

4.4.3.2.4 If at anytime during the course of operations in this area HFA personnel locate a UXO which
contains CWM or is suspected to contain CWM, they will cease operations and leave the area.

4.4.3.2.5 The UXO Supervisor will notify the PM, SUXOS, and the CEHND Safety Representative.
The UXO Specialist will establish area security and maintain it until relieved by proper authorities.

4.4.3.2.6 Mr. Roy Durham will be notified, who will in turn notify the appropriate EOD Unit.

4.4.4 Sites 4A, B. & C, 7, 8, 13B and 18

4.4.4.1 Sites 4A, B. and C, CBR Training Areas

4.4.4.1.1 Site 4 is made up of approximately 20 acres in three widely separated areas located at
FR082557, 091552, and 096568.

4.4.4.1.2 The acreage will be evenly divided into 1.6 acre plots and six 100' x 100' grids will be swept
and cleared.

4.4.4.2 Site 7, Mine and Booby-Trap Area

4.4.4.2.1 Site 7 located in the vicinity of FR 091570 and consists of approximately four acres. This site
will receive a 100% sampling and 16 100' x 100' grids will be swept and cleared.

4.4.4.2.2 This site was used as a training area for mines and booby-traps and may contain old practice
landmines which will be difficult to identify. Any mines found in this area should be treated as live
ordnance.

4.4.4.3 Site 8, Mine and Booby-Trap Area

4.4.4.3.1 Site 8 is similar to site 7. It is located in the vicinity of FR098568 and is approximately two
acres. Both acres will be swept and cleared. Eight 100' x 100' grids will be completed in this area.

4.4.4.4 Site 13B, Mortar Range

4.4.4.4.1 Site 13B, a mortar range, is located in the vicinity of FR 087585 to 095561. This area has
approximately 25 acres that require sampling. One hundred 100' x 100' grids will be swept and cleared.
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4.4.4.4.2 This site is an extension of 13A and was used for mortar practice during the 40s and 50s.
Only practice rounds were believed to have been used; however, it will be difficult to distinguish a live
round from a practice round and all UXO will be treated as live until positively identified.

4.4.4.5 Site 18, Location of 100 lb. Bomb

4.4.4.5.1 Site 18 has been used for several purposes according to the archives report. It was once used
as a training area for placing landmines. Currently, there is an obstacle course in the area. There is a
reported 100 lb. bomb in the area with little information as to how it got there.

4.4.4.5.2 This site is approximately 15 acres located in the vicinity of FR 090567. Five acres are to be
sampled and a total of 20 100' x 100' grids will be swept and cleared.

4.4.5 Sites 5, 9,11, and 19

4.4.5.1 Site 5, Area South of East Garrison

4.4.5.1.1 Site 5 is located on a ridge line generally south of the Pistol Range in the East Garrison area,
in the vicinity of FR 133565. The area is approximately 30 acres of which seven acres are to be
sampled. Twenty-eight 100' x 100' grids will be swept and cleared.

4.4.5.1.2 3.5 inch rockets have been discovered in this area—some reported to be in the branches of
live oak trees. Archives indicate this area was not used as a rocket firing range and it is not known if
the UXO located were live or practice. A tank sub caliber gunnery range did exist here some time in
the past.

4.4.5.1.3 This area will require some limited grubbing and clearing to gain access to some of the grids.
The extent of effort expended will depend on the actual location of the grids. It is expected to require
about two days of effort.

4.4.5.2 Site 9, Mine and Booby-Trap Area

4.4.5.2.1 Site 9 is similar in nature to sites 6, 7, & 8. It was used for a mine and booby-trap training
area. The area encompasses approximately two acres and will receive a 100% sampling. Eight 100' x
100' grids will be swept and cleared.

4.4.5.2.2 The site is located in the vicinity of FR 108544.

4.4.5.3 Site 11, Demolition Area

4.4.5.3.1 Site 11, a demolition training range, is located in the vicinity of FR 131548, and 134548.
During the site visit, it was obvious that this area had been used for a grenade range or that grenades
had been disposed of on this range; the area was littered with fragments of MK 2 hand grenades.

4.4.5.3.2 There are five acres to be sampled. A total of 20 100' x 100' grids will be swept and cleared.

4.4.5.3.3 Some limited clearing and grubbing will be necessary in this area. The center of the demo
point will be scraped of two to four inches of the surface to remove surface fragment contamination
after which the area graded will be checked with a magnetometer. If the area is "clean" and free of
grenade fragments, it will be surveyed for UXO. If it is not "clean", another layer will be removed until
it can be swept and cleared. It is estimated a dozer or front loader will be needed for about one week.

4.4.5.3.4 A general X pattern will be scraped across this area and the spoils will be pushed against the
banked area of the site and stocked piled there. This material will be visually inspected as it is removed
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and placed in stockpile for UXO and UXO components. The area scraped will be counted as part of
the 20 grids and will be measured at the time the work is accomplished.

4.4.5.4 Site 19, Rifle Grenade Area

4.4.5.4.1 Site 19 was used as a rifle grenade range. It is located in the vicinity of FR 127548 the
southern slope of the firing points. The site may also have been used for training personnel in the use
of Fougas systems. A rifle grenade flare was located in this area during the site visit.

4.4.5.4.2 The site is approximately 20 acres and requires five acres to be sampled. Twenty 100' x 100'
grids will be swept and cleared.

4.4.5.4.3 The area is densely covered with brush which must be cleared to gain access to the site and
each of the grids will require clearing. It is estimated that brush removal will take approximately one
week of dedicated effort by a crew of laborers.

4.4.6 Trainfire Ranges

4.4.6.1 The Trainfire Ranges comprise 915 acres along the beach area of Monterey Bay. Fifteen acres
are to be sampled.

Three 100' x 100' grids will be located in the old temporary ASP, and three 100' x 100' grids will be
searched in the company temporary storage areas. The remaining nine 100' x 100' grids will be
randomly located throughout the range and magazine areas.

4.4.6.2 There is little evidence that this area was used for anything other than small arms training;
however, other ordnance cannot be ruled out, and there is the possibility that unused ordnance may
have been buried rather than returned to storage.

GO BACK TO THE TABLE OF CONTENTS PAGE
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ORDNANCE AND EXPLOSIVE WASTE
ARCHIVES SEARCH REPORT

FOR
THE FORMER

FORT. CARSON MANEUVER AREA
COLORADO SPRINGS, COLORADO
PROJECT NUMBER B08C0041701

1. INTRODUCTION

a. Subject and Purpose

(1) This report presents the findings of a historical records search and
site inspection for ordnance and explosive waste (OEW) presence located at Fort
Carson Maneuver Area, El Paso County, Colorado Springs, Colorado (See plate 1
for general location map). The investigation was performed under the authority
of the Defense Environmental Restoration Program for Formerly Used Defense Sites
(DERP/FUDS).

(2) The purpose of this investigation was to characterize the site for
potential OEW contamination, to include chemical warfare material (CWM),
utilizing historical records, interviews and on-site visual inspection results.

b. Scope

(1) This investigation focused on approximately 4,817 acres minus 150 acres
still belonging to (see Plate 2) the United States Government. Therefore
leaving only 4,667 acres for consideration under the DERP-FUDS program.

(2) This report presents the site history, site description, real estate
ownership information, and confirmed ordnance presence prior to and after site
closure based on available records and interviews, and the site inspection. It
also provides an evaluation of potential ordnance contamination where actual
ordnance presence has not been confirmed.

(3) For the purpose of this report, OEW is considered unwanted and
abandoned ammunition or components thereof, which contain energetic, toxic, or
radiological materials, and was manufactured, purchased, stored, used, and/or
disposed of by the War Department/Department of Defense.

2. PREVIOUS _INVESTIGATIONS

a. 1992 Preliminary Assessment

(1) This report was prepared by EA Engineering, Science, and Technology of
Lincoln, Nebraska for the U.S. Army Corps of Engineers, Omaha District on Site
No. B08C0041700.

(2) The report was prepared to determine the potential presence or absence
of chemical contamination of soil, ground water, surface water, and sediment
that may have been caused by Department of Defense (DOD) related activities.

(3) Table 2-1 represents the findings of the Preliminary Assessment.

TABLE 2-1
1992 PRELIMINARY ASSESSMENT

Project DERP Present Comments Location Number Category Phase
HTRW NONE BD/DR NONE
BO8C0041701 OEW SI Ordnance or Approximately explosive *4,817.05 Acres contamination (See
Plate 3).
* Less 150.5 acres presently owned by U.S. Air Force
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b. Other Investigations

No other significant investigations have been performed for the subject
site.

3. SITE DESCRIPTION

a. Existing Land Usage

(1) The area identified as the Former Fort Carson Maneuver Area has
reverted to it's former usage as Pike National Forest and private property.
Some of the former private property has been acquired by the Air Force for use
in constructing the Cheyenne Mountain Complex (NORAD) (see plate 3).

(2) Table 3-1 represents the current land usage depicted on Plate 2.

TABLE 3-1
CURRENT LAND USAGE

Area Former Current Present Usage Owner Usage Acres Land Usage Comments

A Pike National Public Same 2817 National see Plate 3 Forest Land Forest
B Private Private Same 1850 Private see Plate 3 Property Property Property
C Private Goverment Same 150 Cheyenne see Plate 3 Property (Air Force) Mountian (NOT FUDS
(NORM)) Complex ELIGIBLE)
TOTAL 4817

b. Climatic Data

(1) The climate for the El Paso County Area is fairly hot in the summer and
rather cold in the winter. In winter, the average temperature is 31.0 degrees F
and the average daily minimum is 17.7 degrees. In the summer, the average
temperature is 68.4 F and the average daily maximum is 82.3 degrees F. The
month of July normally has the highest temperatures (Ref B-14 and B-15).

(2) The annual precipitation is about 15.21 inches. Of this total, 12.28
inches, or 81%, usually falls during the period April through September.
Thunderstorms number about 60 each year, 43 of which occur in the summer (Ref
B-14 and B-15).

(3) Average seasonal snowfall is 42.2 inches. On the average , 12 days
have at least 1 inch of snow on the ground, but the number of days vary form
year to year (Ref B-14 and 8-15).

(4) The average relative humidity in midafternoon in spring is less than
35%, and during the rest of the year it is about 41%. Humidity is higher at
night in all seasons. The percentage of possible sunshine is 72 in the summer
and 71 in the winter. The prevailing direction of the wind is from the
north-northeast. Average annual windspeed is 10.4 miles per hour. Average
windspeed is highest, 12.2 miles per hour, in April (Ref B-14 and B-I5).

c. Topography

The Former Fort Carson Maneuver Area consists of deep valleys and high
mountians. The entrance and trail is up through Rock Creek Canyon ending at
Gold Camp Road high in the Rockies. The cliffs are of granite and very steep
(Ref B-13, 8-14 and 8-15).

d. Geology and Soil

(1) Granite and associated igneous rocks of the Pikes Peak batholith are
predominant in the area. The main rock type is Pikes Peak granite. It is pink
to reddish, medium grained to course grained biotite or hornblende-biotite
granite (Ref 8-13, B-14 and 815).
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(2) Entering the Former Fort Carson Maneuver Area by way of Rock Creek
Canyon Road you enter the foothills of Pikes Peak and Cheyenne Mountains. The
foothills are made up of alluvian fans that are deep well drained soil formed in
cobbly and gravelly outwash on upland fans and terraces (Nederland cobbly sandy
loam). The surface layer is cobbly sandy loam about 5 inches thick. The
subsoil in this area is about 23 inches thick, brown very cobbly loam in the
upper part and reddish brown very cobbly clay loam in the lower part. The
further you progress up the canyon you run upon (Elbeth sandy loam) deep well
drained soil formed in material transported from arkose deposits on uplands.
The surface layer is very dark grayish brown sandy loam about 3 inches thick
(Ref B-14 and B-15).

e. Hydrology

The water sheds in this area eventually drain into the Arkansas River.
Available water capacity is moderate to high and the surface run off is slow to
medium. The higher elevations will have less water available with faster
surface runoff (Ref B-I3, B-14 and B15).

f. Natural Resources

The maneuver area is composed of Pike National Forest and private land and
is located in El Paso County Colorado There are a large number of animals and
fauna species thriving in the area (see Ref B-7, documents E-3 and I-1). Table
3-2 is a listing of Natural and Cultural Resources status.

g. Historical/Cultural Resources

There were no specific prehistoric or historic archeological sites
identified within the Former Fort Carson Maneuver Area. However, close
coordination with the State Historical Preservation Office (SHPO) should be
maintained if any intrusive remediation should occur.

TABLE 3-2
NATURAL & CULTURAL RESOURCES
Resource
Classification Type Comment

Wildlife American Peregrine Falcon

Bald Eagle
Mountain Plover
Black Tern
Mexican Spotted Owl
Western Snowy Plover
Loggerhead Shrike
Baird's Sparrow
Harliguin Duck

Black-footed Ferret
Swift Fox
Colorado Hog-nosed Skunk
Fringed-tailed Myotis
Preble's Meadow Jumping Mouse
Greenback Cutthroat Trout
Speckled Chub
Arkansas Darter
Regal Fritillary Butterfly

Endangered
Endangered
Category 1
Category 2
Threatened
Category 2
Category 2
Category 2
Category 2
Endangered
Category 2
Category 2
Category 2
Category 2
Threatened
Category 2
Category 1
Category 2
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•

Vegetation Brandegee Wild Category 1
Buckwheat

TABLE 3-2 cont
NATURAL & CULTURAL RESOURCES
Resource
Classification Type Comment

Vegetation cont Colorado Butterfly Weed Category 1
Ute Lady's Tresses Orchid Threatened
Streaked Ragweed Category 2
Bell's Twinpod Category 2

Historical None

Category 1- Sufficient data has been gathered to include in the endangered or threatened status, but
has had no submissions from action groups.
Category 2- Insufficient data to be included in any of the other categories.

4. HISTORICAL ORDNANCE PRESENCE

a. Chronological Site Summary

(1) The War Department acquired a total of 4,817.5 acres in 1943 for use as
the Fort Carson Maneuver Area. The acquisition consisted of 2,817 acres of use
by permit from the Department of Agriculture (Pike National Forest) and 2,000.5
acres of concurrent use of land from 19 owners (see document L-1).

(2) The maneuver area was used for survival and confidence training of the
troops stationed at Fort Carson. They used mule trains to carry equipment back
and forth through Rock Creek Canyon. They used the rugged mountains and cliffs
to practice rock climbing and medical rescue work. (see documents 1-4, K-i and
J-1 thru J-9)

(3) All the property was returned to its original use by April 1970 except
the land that was purchased by the Air Force for the construction of the
Cheyenne Mountain Complex. The Cheyenne Mountain Complex contains the North
American Air Defense Command (NORAD) and monitoring for the United States Space
Command (see document L-2).

b. Ordnance Related Records Review

(1) Research efforts began with a thorough review of all reports,
historical documents and reference material gathered during the archival records
search. During the review, an effort was made to focus on the areas of
potential OEW contamination.

(2) Letters and memorandums dealing with the acquisition and return of the
maneuver area were found as described in paragraphs (a) through (e) below.

(a) Directive from OCE, Division of Engineering, subject: Request for Lan
for New Maneuver area at Camp Carson, Colorado. The directive stated that OCE
would Request Executive order for transfer (see document F-1).

(b) Letter from Secretary of the Army to the Secretary of Agriculture,
t—' dated 2 October 1943, subject: Request for land for maneuver area in Pike

National Forest. The military requested land for maneuver area and stated,
"Live ammunition will not be used in the area" (F-2).
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(c) Letter from M.M. Nelson Deputy Chief, United States Department of
Agriculture to Directorate of Real Estate, Department of the Army (OCE),
subject: Acknowlegement of return of maneuver area to the Forest Service (F-3).

(d) Map showing the ownership of theFort Carson Maneuver Area and its
boundries (L-1).

(3) No historical or current documentation could be found relating to any
OEW being found on the land where the Fort Carson Maneuver Area is situated
since site closure

(a) Sources that were checked in the search for any OEW contamination
included:

[1] National Archives
[2] Regional Archives
[3] The Military History Institute
[4] Explosive Ordnance Disposal (EOD)
[51 Colorado State Historical Society
[6] Local Sheriff's Department
[7] County Courthouse
[8] Local residents

(b) For a complete list of sources checked, see Appendix A, Reference
Sources.

c. Interviews With Site-Related Personnel

(1) An interview with long time resident and property owner reveiled that
he was aware of the type of training that took place on his property and the
type of equipment that was used. He said that the only type of training that
took place in the area was confidence training, survival training, and medical
rescue training. He has owned the property since 1943 and has hiked the area
extensively over the years and has never found any ammunition items (see
document 1-4).

(2) Interviews with local police and Explosive Ordnance Disposal Unit (EOD)
stationed at FORTCarson, Colorado, revealed no instantances of munition items
being found at the Former Fort Carson Maneuver Area after the return of the
property to the Department of Agriculture and the private property owners (see
documents I-11, 1-12).

(3) Interviews with numerous other locals and the Forest Service indicated
that no munitions or ammunition items have been found in the Former Fort Carson
Maneuver Area. They stated that there were no demolition ranges, or firing
ranges in the area (see documents 1-2 thru 1-12).

(4) An interview with one property owner revealed that a machine gun belt
with spent cartridge cases was found over forty ago. The belt was found
approximately a quarter of a mile up Rock Creek Canyon from their residence.
The military was notified and came in to clean up the area (see document 1-3).

(5) Interviews with others revealed that the military had used property in
Florence, Colorado; Williamsburg and Coal Creek, Colorado for maneuvers during
the 20 December 1962 time period. Live ammunition items were found at that time
after the unit left. The items were ammunition boxes and boxes of live blank
cartridges. These locations are approximately 40 miles south west of Colorado
Springs, Colorado {see documents 1-13, 1-14 and 1-15).

5. SITE ELIGIBILITY

a. Confirmed Formerly Used Defense Sites

(1) Former land usage by the War Department/DOD was previously confirmed
for the site as summarized in section 4.a. of this report. The approximately
4,817.5 acre site was used, as a training area for troops to hone their survival
technics, and to instill confidence in mountain maneuvers.
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b. Potential Formerly Used Defense Sites

(1) Information was obtained during the site visit that the military had
used land south of the town of Florence, Co. as a training area. The area was
around the old deserted town of Radian. The city hall of Florence was contacted
to request information and they referred me to the Mayor of Coal Creek, Co. The
Mayor of Coal Creek confirmed that the area south of his town had been used by
the military in the late 1950's to early 1960's. Thus indicating a potential
FUDS (see documents 1-13, 1-14, 1-15 and plate 1)

6. SITE INSPECTION

a. General Procedures and Safety

(1) During the period 18-22 July 1994, members of the Assessment Team
visited The Former Fortt.Carson Maneuver Area. The primary task of the
Assessment Team was to assess OEW presence due to usage of the area as a
military maneuver area. On-Site inspection was limited to non-intrusive
methods, i.e., subsurface sampling was not authorized nor performed.

(2) Real Estate rights of entry were not obtained by inspection personnel
due to the willingness of the land owner to accommodate the inspection team. As
such, control and jurisdiction of the site remained with the property owners for
the duration of the inspection.

(3) A site safety plan was developed and utilized by the assessment team to
assure safety from injury during the site inspection. A pre-inspection briefing
was conducted which stressed that OEW should only be handled by military EOD
personnel.

b. Maneuver Area

Area A is 2,817.acres that was acquired from the Department of
Agriculture (Pike National Forest) (see Plate 2).

Area 13 is 2,000.05 acres of private property that was acquired by
concurrent use leases. The U.S. Air Force has purchased 150.05 acres of these
acres leaving 1,850 acres. A machine gun belt of ammunition with spent
cartridge cases was found in this area over forty years ago. The military was
notified of the find and came in to clean up the area. There have been no
ammunition items found in the area since that time (see document 1-4 and Plate
2).

Area C is 150.05 acres that the U.S. Air Force has purchased and
used in the construction of the Cheyenne Mountain Complex (NORAD) (see Plate 2).

7. EVALUATION OF ORDNANCE PRESENCE

a. General Procedures

(1) This site was evaluated to determine confirmed, potential, or
uncontaminated ordnance presence. Confirmed ordnance
contamination is based on verifiable historical evidence or direct witness of
ordnance since site closure. Verifiable historical record evidence consists of
ordnance items located on site and documented by local bomb squads, Military
Explosive Ordnance Disposal (EOD) Teams, newspaper articles, correspondence, and
current findings. Direct witness of ordnance items consists of the site
inspection team directly locating ordnance items by visual inspection.
Additional field data is not needed to identify a confirmed site.

(2) Potential ordnance contamination is based on a lack of
confirmed ordnance. Potential ordnance contamination is inferred from records
or direct witness. Inference from historical records would include common
practice in production, storage, usage, or disposal, at that time, which would
have allowed present day ordnance contamination. Potential ordnance
contamination could also be based on indirect witness or from present day site
features. Additional field data is needed to confirm potential ordnance sites.
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(3) Uncontaminated ordnance sites are based on a lack of confirmed
or potential ordnance contamination. There is no reasonable evidence, either
direct or inferred, to suggest present day ordnance contamination. Additional
field data is not needed to assess uncontaminated ordnance sites.

Maneuver Area

Area A: No information was found or inferred to indicate the area
is contaminated

Area B: No information was found to indicate that the area is
contaminated. The machine gun belt of spent cartridge cases does not indicate
or suggest that live ammunition was used in the area. The machine gun belt was
obviously used as a dummy load for weigth and training purposes not live fire.
The area is uncontaminated.

Area C: This area is military owned property and is not considered
as part of The Fort Carson Maneuver Area.

(1) There were no ammunition items found during the SI of the area.
Through previous reports, archives search, interviews and on-site visit it was
determined that there were no areas of concern located at Former FORTCarson
Maneuver Area

8. TECHNICAL DATA OF ORDNANCE

NOT APPLICABLE

9. EVALUATION OF OTHER SITE HAZARDS

a. Hazardous, Toxic, and Radiological Waste
There are no HTW projects pending (see TABLE 2-1).

b. Building Demolition/Debris Removal

NOT APPLICABLE

Go Back to the Table of Contents Paae. 
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ORDNANCE AND EXPLOSIVE WASTE
ARCHIVES SEARCH REPORT

FOR
THE FORMER

FORT. CARSON MANEUVER AREA
COLORADO SPRINGS, COLORADO
PROJECT NUMBER 808C0041701

4. HISTORICAL ORDNANCE PRESENCE

a. Chronological Site Summary

(1) The War Department acquired a total of 4,817.5 acres in 1943 for use as
the Fort Carson Maneuver Area. The acquisition consisted of 2,817 acres of use
by permit from the Department of Agriculture (Pike National Forest) and 2,000.5
acres of concurrent use of land from 19 owners (see document L-1).

(2) The maneuver area was used for survival and confidence training of the
troops stationed at Fort Carson. They used mule trains to carry equipment back
and forth through Rock Creek Canyon. They used the rugged mountains and cliffs
to practice rock climbing and medical rescue work. (see documents 1-4, K-1 and
J-1 thru J-9)

(3) All the property was returned to its original use by April 1970 except
the land that was purchased by the Air Force for the construction of the
Cheyenne Mountain Complex. The Cheyenne Mountain Complex contains the North
American Air Defense Command (NORAD) and monitoring for the United States Space
Command (see document L-2).

b. Ordnance Related Records Review

(1) Research efforts began with a thorough review of all reports,
historical documents and reference material gathered during the archival records
search. During the review, an effort was made to focus on the areas of
potential OEW contamination.

(2) Letters and memorandums dealing with the acquisition and return of the
maneuver area were found as described in paragraphs (a) through (e) below.

(a) Directive from OCE, Division of Engineering, subject: Request for Lan
for New Maneuver area at Camp Carson, Colorado. The directive stated that OCE
would Request Executive order for transfer (see document F-l).

(b) Letter from Secretary of the Army to the Secretary of Agriculture,
dated 2 October 1943, subject: Request for land for maneuver area in Pike
National Forest. The military requested land for maneuver area and stated,
"Live ammunition will not be used in the area" (F-2).

(c) Letter from M.M. Nelson Deputy Chief, United States Department of
Agriculture to Directorate of Real Estate, Department of the Army (OCE),
subject: Acknowlegement of return of maneuver area to the Forest Service (F-3).

(d) Map showing the ownership of theFort Carson Maneuver Area and its
boundries (L-1).

(3) No historical or current documentation could be found relating to any
OEW being found on the land where the Fort Carson Maneuver Area is situated
since site closure.

(a) Sources that were checked in the search for any OEW contamination
included:

11]
[2]

National Archives
Regional Archives
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The Military History Institute
Explosive Ordnance Disposal (EOD)
Colorado State Historical Society
Local Sheriff's Department
County Courthouse
Local residents

For a complete list of sources checked, see Appendix A, Reference
Sources.

c. Interviews With Site-Related Personnel

(1) An interview with long time resident and property owner reveiled that
he was aware of the type of training that took place on his property and the
type of equipment that was used. He said that the only type of training that
took place in the area was confidence training, survival training, and medical
rescue training. He has owned the property since 1943 and has hiked the area
extensively over the years and has never found any ammunition items (see
document 1-4).

(2) Interviews with local police and Explosive Ordnance Disposal Unit (EOD)
stationed at FORTCarson, Colorado, revealed no instantances of munition items
being found at the Former Fort Carson Maneuver Area after the return of the
property to the Department of Agriculture and the private property owners (see
documents I-11, 1-12).

(3) Interviews with numerous other locals and the Forest Service indicated
that no munitions or ammunition items have been found in the Former Fort Carson
Maneuver Area. They stated that there were no demolition ranges, or firing
ranges in the area (see documents 1-2 thru 1-12).

(4) An interview with one property owner revealed that a machine gun belt
with spent cartridge cases was found over forty ago. The belt was found
approximately a quarter of a mile up Rock Creek Canyon from their residence.
The military was notified and came in to clean up the area (see document I-3).

(5) Interviews with others revealed that the military had used property in
Florence, Colorado; Williamsburg and Coal Creek, Colorado for maneuvers during
the 20 December 1962 time period. Live ammunition items were found at that time
after the unit left. The items were ammunition boxes and boxes of live blank
cartridges. These locations are approximately 40 miles south west of Colorado
Springs, Colorado (see documents 1-13, 1-14 and 1-15).

5. SITE ELIGIBILITY 

a. Confirmed Formerly Used Defense Sites

(1) Former land usage by the War Department/DOD was previously confirmed
for the site as summarized in section 4.a. of this report. The approximately
4,817.5 acre site was used, as a training area for troops to hone their survival
technics, and to instill confidence in mountain maneuvers.

b. Potential Formerly Used Defense Sites

(1) Information was obtained during the site visit that the military had
used land south of the town of Florence, Co. as a training area. The area was
around the old deserted town of Radian. The city hall of Florence was contacted
to request information and they referred me to the Mayor of Coal Creek, Co. The
Mayor of Coal Creek confirmed that the area south of his town had been used by
the military in the late 1950's to early 1960's. Thus indicating a potential
FUDS (see documents 1-13, 1-14, 1-15 and plate 1)

Go Back to the Table of Contents Paae. 
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ORDNANCE AND EXPLOSIVE WASTE
ARCHIVES SEARCH REPORT

FOR
THE FORMER

FORT. CARSON MANEUVER AREA
COLORADO SPRINGS, COLORADO
PROJECT NUMBER 808C0041701

OCTOBER 1994

6. SITE INSPECTION

a. General Procedures and Safety

(1) During the period 18-22 July 1994, members of the Assessment Team
visited The Former Fortt.Carson Maneuver Area. The primary task of the
Assessment Team was to assess OEW presence due to usage of the area as a
military maneuver area. On-Site inspection was limited to non-intrusive
methods, i.e., subsurface sampling was not authorized nor performed.

(2) Real Estate rights of entry were not obtained by inspection personnel
due to the willingness of the land owner to accommodate the inspection team. As
such, control and jurisdiction of the site remained with the property owners for
the duration of the inspection.

(3) A site safety plan was developed and utilized by the assessment team to
assure safety from injury during the site inspection. A pre-inspection briefing
was conducted which stressed that OEW should only be handled by military EOD
personnel

b. Maneuver Area

Area A is 2,817.acres that was acquired from the Department of
Agriculture (Pike National Forest) (see Plate 2).

Area B is 2,000.05 acres of private property that was acquired by
concurrent use leases. The U.S. Air Force has purchased 150.05 acres of these
acres leaving 1,850 acres. A machine gun belt of ammunition with spent
cartridge cases was found in this area over forty years ago. The military was
notified of the find and came in to clean up the area. There have been no
ammunition items found in the area since that time (see document 1-4 and Plate
2).

Area C is 150.05 acres that the U.S. Air Force has purchased and
used in the construction of the Cheyenne Mountain Complex (NORAD) (see Plate 2).

7. EVALUATION OF ORDNANCE PRESENCE

a. General Procedures

(1) This site was evaluated to determine confirmed, potential, or
uncontaminated ordnance presence. Confirmed ordnance
contamination is based on verifiable historical evidence or direct witness of
ordnance since site closure. Verifiable historical record evidence consists of
ordnance items located on site and documented by local bomb squads, Military
Explosive Ordnance Disposal (EOD) Teams, newspaper articles, correspondence, and
current findings. Direct witness of ordnance items consists of the site
inspection team directly locating ordnance items by visual inspection.
Additional field data is not needed to identify a confirmed site.

(2) Potential ordnance contamination is based on a lack of
confirmed ordnance. Potential ordnance contamination is inferred from records
or direct witness. Inference from historical records would include common
practice in production, storage, usage, or disposal, at that time, which would
have allowed present day ordnance contamination. Potential ordnance
contamination could also be based on indirect witness or from present day site
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features. Additional field data is needed to confirm potential ordnance sites.

(3) Uncontaminated ordnance sites are based on a lack of confirmed
or potential ordnance contamination. There is no reasonable evidence, either
direct or inferred, to suggest present day ordnance contamination. Additional
field data is not needed to assess uncontaminated ordnance sites.

Maneuver Area

Area A: No information was found or inferred to indicate the area
is contaminated

Area B: No information was found to indicate that the area is
contaminated. The machine gun belt of spent cartridge cases does not indicate
or suggest that live ammunition was used in the area. The machine gun belt was
obviously used as a dummy load for weigth and training purposes not live fire.
The area is uncontaminated.

Area C: This area is military owned property and is not considered
as part of The Fort Carson Maneuver Area.

(1) There were no ammunition items found during the SI of the area.
Through previous reports, archives search, interviews and on-site visit it was
determined that there were no areas of concern located at Former FORTCarson
Maneuver Area

8. TECHNICAL DATA OF ORDNANCE 

NOT APPLICABLE

9. EVALUATION OF OTUER SITE HAZARDS 

a. Hazardous, Toxic, and Radiological Waste
There are no HTW projects pending (see TABLE 2-1).

b. Building Demolition/Debris Removal

NOT APPLICABLE

ElGo Back to tje Table gl Contents Pace. 
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1.0 Introcluctiop 

1.1 Authority 

In 1980, Congress enacted the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) 42 USC 9601 et seq. Ordnance and
explosive wastes are included in the CERCLA definition of pollutants and
contaminants that require a remedial response.

In 1983, the Environmental Restoration Defense Account (ERDA) was
established by Public Law 98-212. This Congressionally directed fund was to be
used for environmental restoration at Department of Defense (DOD) active
installations and formerly used properties. The DOD designated the Army as the
sole manager for environmental restoration at closed installations and formerly
used properties. The Secretary of the Army assigned this mission to the Corps
of Engineers (USACE) in 1984.

The 1986 Superfund Amendments and Reauthorization Act (SARA) amended certain
aspects of CERCLA, some of which directly related to OEW contamination. Chapter
160 of the SARA established the Defense Environmental Restoration Program
(DERP). One of the goals specified for the DERP is "correction of
environmental damage (such as detection and disposal of unexploded ordnance)
which creates an imminent and substantial endangerment to the public health or
welfare or to the environment."

The DERP requires that a CERCLA response action be undertaken whenever such
"imminent and substantial endangerment" is found at:

A. A facility or site that is owned by, leased to, or otherwise possessed by
the United States and under the jurisdiction of the Secretary of Defense.

B. A facility or site that was under the jurisdiction of the Secretary of
Defense and owned by, leased to, or otherwise possessed by the United States at
the time of actions leading to contamination.

C. A vessel owned or operated by the Department of Defense.

The National Contingency Plan (NCP) was established by the Clean Water Act
of 1972. The NCP has been revised and broadened several times since then. Its
purpose is to provide the organizational structure and procedures for remedial
actions to be taken in response to the presence of hazardous substances,
pollutants, and contaminants at a site. Section 105 of the 1980 CERCLA states
that the NCP shall apply to all response actions taken as a result of CERCLA
requirements.

The March 1990 National Oil and Hazardous Substances Pollution Contingency
Plan given in 40 CFR part 300 is the latest version of the NCP. Paragraph
300.120 states that "DOD will be the removal response authority with
respect to incidents involving DOD military weapons and munitions under the
jurisdiction, custody, and control of DOD."

On April 5, 1990, U.S. Army Engineer Division, Huntsville (USAEDH) was
designated as the USACE Mandatory Center of Expertise (MCX) and Design Center
for Ordnance and Explosive Waste (OEW). As the MCX and Design Center for OEW,
USAEDH is responsible for the design and successful implementation of all
Department of the Army OEW remediations required by CERCLA. USAEDH will also
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design and implement OEW remediation programs for other branches of the
Department of Defense when requested. In cooperation with the Huntsville
Division the U.S. Army Corps of Engineers St. Louis District has been assigned
the task of preparing Archives Search Reports for those Formerly Used Defense
Sites (FUDS) suspected of chemical warfare materials (CWM) contamination.

1.2 Subject 

The Kansas Army Ammunition Plant is located in Parsons, Kansas,
Labette County. The site initially consisted of 17,321.89 acres but has been
reduced to 13,727 acres. The difference in these amounts compose the three
separate tracts of FUDS property. These areas were used as a buffer zone with
no evidence of OEW or CWM activity being conducted. The Kansas Army Ammunition
Plant is active today as a Government Owned/Contractor Operated (GO/CO) facility
with Day & Zimmeramnn, Inc. as the contractor.

1.3 Purpose 

This Archives Search Report (ASR) compiles information obtained through
historical research at varioui archives and records holding facilities,
interviews with individuals associated with the site or its operations, and
personal visits to the site. All efforts were directed towards determining
possible use or disposal of chemical warfare materials on the site and
documenting the existence of Ordnance and Explosive Waste (OEW). Particular
emphasis was placed on establishing the chemical (agent), the type of munitions
or container, quantities and area of disposal. Information obtained during this
process was used in developing recommendations for further actions at the site.

1.4 Scope

The documents located during the research indicated the potential for
OEW/CWM contamination on the FUDS property is minimal. Documents identified
most of the plant is still under jurisdiction of the Department of the Army,
Department of Defense. All of the plant was researched but only those areas
which were surplused were inspected.

2.0 Previous Site Investigations 

In December 1976, GSA conducted a Real Property Survey of the Kansas Army
Ammunition Plant to determine those areas within the facility which appear to be
not utilized, underutilized or are not put to optimum use.

In November 1984 a report was prepared for the United States Army Materiel
Development and Readiness Command (DARCOM). This report was intended to assist
the Army in bringing the Kansas Army Ammunition Plant into compliance with the
National Historic Preservation Act of 1966. The report surveyed all Army-owned
properties located within the official boundaries of the plant.

Figure 1 Vicinity Map

Figure 2 Location Bap

131 Go Bagls to the Table of Contents. 
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3.0 Site and Site Area Description

The Kansas Army Ammunition Plant is located in Labette County, Kansas. It
is three miles southeast of Parson, Kansas and six miles northwest of Oswego,
Kansas.

3.1 Location

Three parcels of land associated with the Kansas Army Ammunition Plant have
been identified as qualifying as Formerly Utilized Defense Sites (FUDS). These
areas are:

FUDS SITE NO. 1: The SW 1/4 Section 30 T 31S R 21E, E 1/2 of SE 1/4 Section
25 T 31S R 20E, S 1/2 of NE 1/4 Section 25 T 31S R 20E, NE 1/4 of the NE 1/4
Section 36 T 31S R20E, N 1/2 of the NW 1/4 Section 31 T 31S R 21E.

FUDS SITE NO. 2: SE 1/4 Section 21 T 31S R 20E, E 1/2 of the SW 1/4 Section
21 T 31S R 20E, all of Section 28 T 31S R 20E except W 1/2 of the NW 1/4, SE 1/4
Section 29 T 31S R 20E, E 1/3 Section 32 T 31S R 20E, All of Section 33 T 31S R
20E except SE 1/4, W 1/2 of the W 1/2 Section 4 T 32S R 20E, that portion of
Section 9 T 32S R 20E south of the Labette Creek.

FUDS SITE NO. 3: E 1/2 Section 7 T 32S R 21E, W 1/2 of the NW 1/4 Section 8
T 32S R 21E, E 1/2 Section 18 T 32S R 21E, NE 1/4 and E 1/2 of NW 1/4 Section 19
T 32S R 21E.

3.2 Past Uses

Prior to DOD's acquisition, the entire Kansas Ordnance Area was used for
general farm practices including small grain and livestock operations. While
under DOD, the plant was involved in the production of explosive filled bombs
and projectiles and the associated fuzes, detonators, boosters, and bulk
ammonium nitrate explosives. Also located on the property of the plant were
demolition and burning areas. Production lines, demolition areas, and burning
areas are all located on DOD property. There is no evidence that any OEW or CWM
was disposed on the FUDS property.

3.3 Current Uses of, Site

Currently, the three areas comprising the FUDS property, outside the current
plant boundaries, are used for farming. The Kansas Army Ammunition Plant is
still in operation and under the jurisdiction of DOD. Some areas inside the
plant boundaries are leased to local farmers and are used for grazing cattle.

3.4 Interpretation of Aerial Photograhv

Photo analysis and land use interpretation was performed at the site with
the use of aerial photography from 1938. The approximate negative scale
of photography is as follows:

Photography Date Scale Indentifier(s) Source Frame(s)
3 Jul 1938 1 " = 1,667' National Archive
22 Apr 1958
24 Oct 1958
5 Nov 1958

1 " = 2,000' USGS
1 " = 2,000' USGS
1 " = 2,000' USGS

AXX-14/46-51 AXX-15/24-52
267 thru 269
380 thru 383
489 thru 491
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24 Jan 1973
12 Jun 1986

1 " = 1,512' USGS 1-19 and 20 3-58 and 60, 2-97
1 " = 41,66T Kansas DOT 38-149 thru 151

The Parsons East, KS, 1973 and Labette, KS, 1974, 7.5 minute USGS quadrangle
maps were used as a reference for the photography.

The facility is not present on the 1937 aerial photography. Fields and
farms are present. Only the 1986 aerial photography covered the southeast area.

The 1958, 1973 and 1990 aerial photography do not indicate any military
activity within the three inactive areas in question. No indication of chemical
warfare material (CWM) or ordnance disposal and/or storage is indicated by the
aerial photography in any of the three Kansas Ordnance Depot inactive areas that
surround the active Kansas Army Ammunition Plant. The three inactive areas
appear to be farmland.

3.5 Mato Analysis 

The Kansas Army Ammunition Plant is located at approximately 37 Degrees 17
minutes 30 seconds North and 95 Degrees 11 minutes 30 seconds West.

The site was Aalyzed by referencing the USGS 7.5 minute quadrangle maps
listed above. These maps annotate the Kansas Army Ammunition Plant and other
planimetric features such as quarries, railroads, roads, sewage treatment
facilities, streams, etc. The quadrangle maps give no indication of CWM or
ordnance storage and/or disposal within the boundary of the three inactive
areas.

No other maps were available for interpretation.

3.6 Pemoaraphics of the Area 

3.6.1 Center of Activity

Kansas Ordnance Depot is located in the vicinity of Parsons, Kansas. This
city has numerous centers of activity such as Lake Parsons, Labette Community
Medical Center, Parsons State Hospital and Training Center, Parsons Municipal
Auditorium, Parsons Plaza, Parsons Historical and Iron Horse Museum, Parsons
Recreation Center, Labette Community College, and four public parks.

3.6.2 Population Density

AREA:
POPULATION:
POPULATION DENSITY:

CITY: Parsons COUNTY: Labette
7.3 sq. mi. 653 sq. mi.
11,924 23,693
1,633 persons/sq. mi. 36 persons/sq. mi.

Population and area are based on the U.S. Department of Commerce, Bureau of
the Census, 1990 statistics, and telephone interviews.

3.6.3 Type of Businesses

A review of both telephone interviews and County Business Patterns (1990)
assisted in developing a business profile of the area. The community has
manufacturing, light industry, retail, and services sectors of the economy.
The City of Parsons has approximately three shopping areas. For a small
community the City of Parsons is very diverse.

3.6.4 Type of Industry

In the city of Parsons there are approximately 34 manufacturing plants.
The top five employers in Ne manufacturing industries are: Day &
Zimmermann, Inc., ammunition products; Philips Ind. Rusldn, air control
systems; Peabody TecTank, producers of bulk storage tanks; Parsons
Precisions Products, fabrications and machining; and Grandview
Products, products of cabinets. Finally, all industrial buildings and sites
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are in the City of Parsons Enterpris6 Zones.

3.6.5 Type of Housing

Housing in the city of Parson is composed of both single and multi-family
dwellings.

3.6.6 New Development in the Area

Development in the city of Parsons range from both residential and
industrial sectors. Numerous housing developments have been established
throughout the city. There are three industrial parks that encourage economic
development. These industrial park areas contain the enterprise zones.

3.6.7 Cross-Section of Population

The percent of those under the age of 18 is 26.5 %, over 65 years is 19. 1%.
The median age is 33. Approximately 87.3 % of the population is white, .6 %
hispanic, 7.7 % black, .9 % American Indian or Eskimo and .6% Asian or Pacific
Islander. There are approximately 5,451 housing units with a median dollar
value of $29,300. The work force of Labette County is broken down into the
following: manufacturing, 13.9%; non-manufacturing, 80%; agriculture, 1.3%; and
other non-agriculture 4.8%.

4.0 Physical Characteristics of the Site

4.1 Geoloav/Phvsioarabhv

The Kansas Army Ammunition Plant (KAAP), also known as the Kansas Ordnance
Depot, is in the southeastern part of the Osage Cuesta Section of the Central
Lowland Physiographic Province. The region is characterized by low relief,
interrupted at intervals by east-facing escarpments of limestone beds with
relatively weaker beds of shale. Elevation ranges from 950 MSL in the
northwest near the KAAP Administration Area (100 Area, see map M-5),

(—N to 840 feet MSL near the western boundary of the installation.

Surficial deposits on the extreme east and west flanks of the installation
consist of Pleistocene terrace detritus and recent floodplains. Residuum from
weathered shales comprise surficial deposits in the central portion of KAAP.

From oldest to youngest, consolidated rocks at KAAP consist of the Labette
Shale, Pawnee Limestone, and Bandera Shale Formations of the Marmaton Group,
Des Moines Series, Pennsylvanian System. The bedrock is a result of
Pennsylvanian cyclothem deposits of marine shales and limestones
interbedded with nonmarine units. The consolidated bedrock units in
the KAAP area are relatively flat-lying sedimentary rock. General dip in
the region is west-northwest at 20 feet per mile. Figure 4-1 is a map of
the near-surface geology at Kansas Army Ammunition Plant.

4.2 Soils 

The soils underlying the site are generally silty clays with organics and
clays. The pH of these soils tends toward acidic with the pH falling into the
5.5 to 6.0 range. The overall permeability of the soils ranges from very slow
to moderate. The depth at which bedrock is encountered varies from surface to
approximately 16 feet.

At the northern part of the installation, near the 100, 300 and 500 Areas
(see map M-5), approximately one foot of topsoil composed mainly of silt and
clay is followed by up to 35 feet of a yellow-brown shale that grades into a
gray shale.

4.3 Hvdroloav

Labette Creek runs. along the western boundary of the Kansas Ordnance Plant
site near Parsons, Kansas. The terrain generally slopes toward the south into
Labette Creek and east into Neosho Creek. The elevation of the site area ranges
between a high of about 930 feet NGVD and a low of about 850 feet NGVD. Labette
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Creek and Neosho Creek flow in a generally southern direction and tributaries of
the Neosho River which runs into the Arkansas River.

Figure 4-2 Soil Mao for KAAP Local Area 

The maximum stage on labette Creek near Oswego, Kansas is 23.50 feet.
Oswego, Kansas is about 20 miles south (downstream) of Parsons, Kansas. This
stage is equivalent to an elevation of 832.8 feet NGVD at the gage. The maximum
flow recorded at the gage was 30,000 cfs and the minimum flow was 1,170 cfs.
The drainage area of Labette Creek at Oswego, Kansas is 211.0 square miles.

4.4 ground Water

Groundwater resources are present both in unconsolidated surficial materials
and in the bedrock. Regionally, unconsolidated overburden deposits are the best
potential sources of groundwater in Labette County and may yield as much as 100
gallons per minute. Bedrock does not yield sufficient quantities of water to
make it a viable water source.

Unconsolidated overburden deposits such as alluvium have the greatest
potential from groundwater use and may yield up to 100 gallons per minute.
Shallow wells also obtain potable water from low-yielding sandstone and
limestone aquifers of the Pennsylvanian Age rocks.

Two deeper aquifers exist under Labette County. These are confined aquifers
in Mississippian and Cambrian-Ordivician Age rocks; however, these deeper,
bedrock groundwater supplies are generally less desirable due to poor quality of
the water.

Locally, the water table varies in depth throughout the installation from
1.4 to 20 feet below the surface. Generally the water table is deeper in the
upland areas. and shallower in small stream valleys and along Neosho and Labette
Creeks. Artesian conditions were evident in monitoring wells near the active
landfill in the east part of KAAP.

There is a north-south trending groundwater divide subdividing the facility
into two groundwater flow systems. In the north part of KAAP, this groundwater
divide roughly coincides with the surface water divide which separates the
Labette Creek and Neosho Creeks watersheds (Figure 4-3). West of the divide,
groundwater flows west-southwest toward discharge areas located along Labette
Creek. East of the divide, groundwater flows generally east toward discharge
areas located along Neosho Creek (Draft Report, 1993).

There is also an east-west trending trough in the water-table surface in the
area of the active burning pads and the contaminated waste processor located in
the 2700 Area (see map M-5). This trough may coincide with an east-west zone of
greater bedrock permeability in this area (Draft Report, 1993).

Static groundwater elevations range from 933 feet above MSL in the 100 Area
(see map M-5) to 826 feet in monitoring wells located near the contaminated
waste processor. The groundwater elevation under the central part of KAAP is
generally in the range of 890 to 900 feet above MSL (Draft Report, 1993).

Temperature 

Month

Precip. Wind Wind
Average Average Average Velocity Direction

Daily Monthly (in) (mph)
Max. MeanMin.

January 19.4 39.8 29.6 0.68
February 24.1 46.1 35.1 0.85

te"-'` March 32.4 55.8 44.1 2.01
April 44.5 68.1 56.3 2.30

12.2
12.7
14.1
14.1

S
N
S
S
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May 54.6 77.1 65.9 3.91
June 64.7 87.4 76.1 4.06
July 69.8 92.9 81.4 3.62
August 67.9 91.5 79.7 2.80
September 59.2 82.0 70.6 3.45
October 46.9 71.2 59.1 2.47
November 33.5 55.1 44.3 1.47
December 24.2 44.6 34.4 0.99
Annual 45.1 67.6 56.4 28.61

12.5
12.2
11.3
11.1
11.6
12.0
12.2
12.0
12.3

Source: NOAA 1991. Local Climatological Data of Wichita, Kansas. ISSN
0198-2214

IllGo Back to the Table of Contents. 
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5.0 Real Estate 

5.1 pop Ownership 

In May of 1939, the Secretary of War authorized appropriations for the
construction of the Kansas Ordnance Plant. Within the following two years, the
Government purchased thousands of acres from local farmers. Construction of the
plant was completed in 1942. From 1945 through 1950, the plant was placed on
stand-by status. The Cold War and Korean Conflict precipitated reactivation of
the plant which continued until 1957 when it was placed on stand-by status once
again. Ten years later, in 1967, the plant was activated for four years.

The area comprising the FUDS property was purchased and used as a buffer
zone in which no OEW or CWM activities were conducted.

5.2 Present Ownership 

The property (13,727 acres) which comprises the Kansas Army Ammunition Plant
is defined as GO/CO, government owned and operated by the contractor Day &
Zimmermann, Inc. Day & Zimmermann has been the contractor since 1970. The
three areas encompassing the FUDS property are owned by local farmers. Located
within the boundaries of the plant are sections leased to local farmers and are
used to graze cattle.

5.3 Significant Past Ownership other than DOD

The buildings in the 1200 group were leased to the Spencer Chemical Company
from June 1946 through July 1951. At the end of the lease, the property
comprising the 1200 groups was decontaminated and withdrawn from surplus and
transferred to the Corps of Engineers, Missouri River Division, Omaha, Nebraska.
This area is included within the plant boundaries and is owned by DOD today.

6.0 OW/CW11 Site Activities 

6.1 Historical Summary of OWYCWM Activities

6.1.1 General

The Kansas Army Ammunition Plant is a DARCOM installation located in Labette
County, Kansas near Parsons, Kansas. The site initially consisted of 17,321.89
acres. 3,640.93 were declared surplus and assigned to the Farm Credit
Administration on 27 July 1945. (Kokrda, 1946) Of this amount, 3,488.24 acres
were disposed. Documents indicated that there were some discrepancies in the
number of acres on a few tracts of land. (Kokrda, 1946) This plus several
easements which were terminated on various dates may account for the difference
between the amount declared excess and the amount disposed. These actions
reduced the acreage of the plant to its current 13,727 acres.

The construction of the plant was authorized in May of 1939, construction
was started in 1941 and was finished within a year. (National Park Service,
1984) The plant was placed in standby status on 25 October 1945 and then later
withdrawn from standby status in 1950. The 3,488 acres of land disposed of was
acquired as buffer area and was disposed of at approximately the same time the
plant was placed in standby status. The plant was reactivated for the Korean
War and operated until 1957 when it was again placed on standby status. It was
again reactivated in 1967 for the Vietnam War. Various lines were placed in
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lay-away status in the 1970's with some lines remaining open today. (National
Park Service, 1984) See Appendix C for description of plant facilities.

6.1.2 OEW Activities

This plant was involved in the production of explosive filled projectiles
and bombs, and the production of associated fuzes, detonators, boosters, plus
the manufacturing of bulk ammonium nitrate explosives. Starting in 1946 the
plant was also involved in disposal of bulk explosives, propellants, and
munitions. In 1946, the amounts scheduled for disposal were: 1,016,040 pounds
of scrap TNT, 202,230 pounds of propellent, and small amounts of boosters and
detonators. (Kansas Ordnance Plant, 1946) This was conducted in designated
demolition and burning areas. It is assumed that similar disposal operations
were conducted at these locationsat various other times in the plant history.
There is no evidence that any material was improperly disposed of on the FUD
sites or that any OEW may have been thrown from the disposal areas into the FUD
sites.

This plant produced various types of munitions, fuzes, boosters, and
detonators and it is likely that some of these munitions were disposed of on the
site. One of the types of munitions produced was M3 4.2 inch Chemical Mortar
shell. (Ordnance Corps, 1945) This was a high explosive filled shell and there
has been no evidence found to indicate that chemical munitions were ever
associated with the production or storage facilities at this plant.

Currently, large portions of the plant have been leased as grazing land and
are under routine use by local farmers. No evidence of ammunition contamination
has been reported on these lands or on the disposed properties.

6.1.3 CWM Activities

In December 1960, the plant requested disposition instructions for some
ammunition which was found off of the facility but which the Facility Commander

ev"-, accepted from local law enforcement personnel for storage and disposal. One of
the items was a 75mm projectile suspected of containing chemical agent (probably
blister agent). In March of 1961 the plant was given permission to dispose of
this item at their facility. (DeBald, 1960) This document does not state where
the round was found or the exact location of disposal. This was conducted in
one of the facilities disposal areas and there is no evidence that any traces of
it remain at the facility and no evidence that any part of the munitions may
have migrated to any portion of the FUD sites. The only other chemical
activities at this facility involved the use of various chemicals as part of the
manufacturing process and did not involve CWM.

6.2 Records Review

The general plan of action was to review records at regional archives due to
the ease of access. This was to be followed by research at the National
Archives in Washington DC. Finally, local archives and historical societies
were looked at just prior to the site visit. The following were the records
reviewed in preparing this report.

National Archives - Central Plains Region, Kansas City, MO
RG 156 - Records of the Office of the Chief of Ordnance

Records of Kansas Ordnance Plant - 1 box Historical Info
Records of Kansas Ordnance Plant - 1 box Maps

RG 270 - Records of the War Assets Administration
Records of Kansas Ordnance Plant - 5 boxes of Real
Property Disposal files.

RG 291 - Records of the Property Management and Disposal Service.
No information found.

Federal Records Center - Kansas City, MO
"e""s• RG 121 - Records of the Public Building Service

75A0308 box 1 of 2 - Kansas Army Ammo Plant
RG 291 - Records of the Property Management and Disposal Service.
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No information found.
RG 338 - Records of US Army Commands, 1942No information found.

0,-%, National Personnel Records Center - St. Louis, MO
RG 338 - Records of US Army Commands, 1942-

56A0400 Box 1 of 1 - Ord Plnt Kansas
59A3047 Box I of 1 - Ord Plnt Kansas
67A0254 Box 1 of 1 - Kansas Ordnance Plant and Oklahoma
Ordnance Plant

- Records of US Air Force Commands, Activities, and Organizations.
No information found.

RG 342

National
RG 103

RG 121

RG 269

RG 270

Archives - Southwest Region - Ft. Worth, TX RG 103 - Records of
- Records of the the Farm Credit Administration
No information found.

- Records of the Public Building Service
No information found.

- Records of the General Services Administration
No information found.

- Records of the War Assets Administration
No information found.

Federal Records Center - Ft. Worth, TX
No information found. SF 135's on potential records groups were reviewed.

National Archives, Suitland, MD
RG 77 - Records of the Chief of Engineers. No information found. RG 156 -

Records of the Chief of Ordnance. No information found RG 338 - Record
Army Commands. Information sought had been transferred to regional arc

RG 342 - Records of Air Force Commands, Activities, & Organizations.
No information found.

Air Force Historical Research Center, Maxwell AFB, Montgomery, AL
No information found.

Historical

Historical

Office, Edgewood Area, Aberdeen Proving Grounds, MD

No pertinent information found.

Office, ARRCOM, Rock Island Arsenal, IL
Plant Histories.

US Army Corps of Engineers, Kansas City District.
Reviewed property records and other reports on file.

6.3 Summary of Interviews 

Appendix E contains copies of interviews about this site. No information
was provided in the interviews to indicate OEW or CWM contamination on any
portion of the FUD site.

6.4 Site Inspection 

On 16 November 1993, those parcels of the Kansas Army Ammunition Plant which
have been identified as Formerly Utilized Defense Sites were inspected and no
evidence of Ordnance or Explosive Waste was observed. The parcels were observed
from within the FUD properties and from the plant property looking out into the
FUD site. The parcels inspected were mostly farm land with some areas remaining
wooded. Appendix G contains photographs of the site taken during the site
inspection.

7.0 Evaluation of Ordnance Contamination 

The Kansas Army Ammunition Plant was placed in the database to investigate
because of the FUDS properties around the plant and the plant's production of
explosive filled projectiles, 4.2 HE mortar rounds, and bombs, associated fuzes,
boosters and detonators. The plant also manufactured ammonium nitrate in bulk.
In 1946, the plant disposed of bulk explosives, propellants, and munitions. All
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production, manufacturing, disposal and burning was conducted on the current
plant property which is government owned.

All of the activities mentioned above were conducted within the current
plant boundaries. There was no evidence that any OEW or CWM activity took place
on the three FUDS properties. The FUDS property was only used as a buffer zone.
There is no evidence of any type of contamination on the lands leased for
cattle grazing within the current plant boundaries or the FUDS properties which
are now used for farming.

A RAC score of 5 was derived for the FUDS properties at this site.

8.0 Conclusions Aid Recommendations 

Based on researched documents, there is no evidence indicating any type of
contamination located on the FUDS properties. A RAC score of 5 was derived for
the FUDS properties located on this site. It is recommended that Huntsville
take no further action until the current plant property is surplused.

Go Back to the Table of Contents. 
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Your search matched 30 of 4064 documents.
15 are presented, ranked by relevance.

1 2 [Next) 

Rank ScoreTitle/Information
1 1.00 Independence Army Air Field Auxiliary Field #7 ASR Findings: Section 5-6 

Independence Army Air Field Auxiliary Field #7 ASR Findings: Section 5-6 .5.0 Real estate .5.1 DOD
ownership The project area for the Independence Army Air Field, Auxiliary Field #7, was acquired under a

War Department directive, dated 11 N...

2 1.00 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT: 
NO.B07KS022700 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT:
NO.B07KS022700 . APPENDIX A REFERENCES ORDNANCE AND EXPLOSIVE WASTE CHEMICAL
WARFARE MATERIALS .ARCHIVES SEARCH REPORT INDEPENDENCE ARMY AIR FIELD

INDEPENDENCE, KANSAS MONTGOMERY COUNTY DE...

3 1.00 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT: NO. 
BO7KS022700 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT: NO.
B07KS022700. 6.0 OEWICWM sire analysis .6.1 Historical summary of OEWICWM activities .6.1.1 Dates

of operation .During the early 1940s the city of independence, Kansas, actively sough...

4 L00 Independence Army Air Field and Radio Range Site: 
CORRESPONDENCE/MEMORANDUMS Independence Army Air Field and Radio Range
Site: CORRESPONDENCE/MEMORANDUMS . DEPARTMENT OF THE ARMY .U.S. Corps of Engineers
WASHINGTON, D.0 20314-1000 REPLY TO ATTENTION OF CEMP-RF (200-1a) . MEMORANDUM

FOR .COMMANDER, MISSOURI RIVER D...

5 1.00 Independence Army Air Field and Radio Range Site: INPR independence Army Air Field
and Radio Range Site: INPR . DEPARTMENT OF THE ARMY .CORPS OF ENGINEERS, MISSOURI
RIVER DIVISION 12565 WEST CENTER ROAD OMAHA, NEBRASKA 68144-3869 . .CEMRD-MP-H

(200-1c) MEMORANDUM FOR Commander, U.S. Army Engin...

6 0.99 Independence Army Air Field Auxiliary Field #7 ASR Findings: Section 1-4 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Section 1-4 .1.0 Introduction .1.1 Authority
In 1980, Congress enacted the Comprehensive Environmental Response, Compensation and Liability Act

(CERCLA) 42 USC 9601 et seq. Ordnan...

7 0.99 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT: NO. 
B07KS022700 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT: NO.
B07KS022700 . 1.0 Introduction .1.1 Authority in 1980, Congress enacted the Comprehensive

Environmental Response, Compensation and Liability Act (CERCLA) 42 USC 9601 et seq. Ordnance ...

X 0.97 Independence Army Air Field Auxiliary Field #7 ASR Findings: Section 7-8 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Section 7-8 .7.0 Evaluation of
contamination .7.1 CWM and conventional ordnance contamination Historical documents and air photos

indicate that there was only structure built at t...

9 0.90 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT: NO. 
B04KS022700 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT: NO.
B04KS022700 . APPENDIX C-2 SITE SPECIFIC SAFETY AND HEALTH PLAN SITE SPECIFIC SAFETY
AND HEALTH PLAN (SSHP) OEWICWM Archives Search Site Inspection Visit independence AAF

Independence,...

1() 0.90 Independence Army Air Field Auxiliary Field #7 ASR Findings: Table of Contents 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Table of Contents . Defense Environmental
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Restoration Program for Formerly Used Defense Sites .Ordnance and Explosive Waste .Chemical Warfare

Materials ..ARCHIVES SEARCH REPORT...

11 0.90 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT: NO. 
BO7KS022700 INDEPENDENCE ARMY AIR FIELD ARCHIVES SEARCH REPORT: NO.
B07KS022700 . ORDNANCE AND EXPLOSIVE WASTE CHEMICAL WARFARE MATERIALS ARCHIVES
SEARCH REPORT INDEPENDENCE ARMY AIR FIELD INDEPENDENCE, KANSAS MONTGOMERY
COUNTY DERP-FUDS NO. 807KS02270...

12 0.90 Independence Army Air Field Auxiliary Field #7 ASR Independence Army Air Field
Auxiliary Field #7 ASR .ARCHIVE SEARCH REPORT (ASR) . for Independence Army Air Field.Auxiliary
Field #7 . at Independence, KS .ASR - Archives Search Report .This is the report detailing the information
disco...

13 0.90 INDEPENDENCE ARMY AIR FIELD ASR INDEPENDENCE ARMY AIR FIELD ASR
.ARCHIVE SEARCH REPORT (ASR) . for INDEPENDENCE ARMY AIR FIELD . at independence, KS .
ASR - Archives Search Report .This is the report detailing the information discovered during the archives

search. The ..

14 0.90 Independence Army Air Field Auxiliary Field #7 OE Page Independence Army Air Field
Auxiliary Field #7 OE Page .ORDNANCE AND EXPLOSIVES (OE) .consists of either (I) or (2) below:
Ammunition, ammunition components, chemical warfare materials or explosives which have been lost,

abandoned, discarde...

15 0.90 INDEPENDENCE ARMY AIR FIELD ORDNANCE AND EXPLOSIVES PAGE 
INDEPENDENCE ARMY AIR FIELD ORDNANCE AND EXPLOSIVES PAGE .ORDNANCE AND
EXPLOSIVES (OE) .consists of either (I) or (2) below: Ammunition, ammunition components, chemical

warfare materials or explosives which have been lost, abandoned, discar...

1 2 jNext1 
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Your search matched 30 of 4064 documents.
15 are presented, ranked by relevance.

Prey 12

Rank ScoreTitle/Information
16 0.90 Independence Army Air Field and Radio Range Site: 

CORRESPONDENCE/MEMORANDUMS Independence Army Air Field and Radio Range
Site: CORRESPONDENCE1MEMORANDUMS .CORRESPONDENCE/MEMORANDUMS . for

independence Army Air Field and Radio Range .at . Montegomery County, KS . . NOTE: Each of the

following scanned pages is appr...

17 0.90 Independence Army Air Field Auxiliary Field #7 Independence Army Air Field Auxiliary Field
#7 .INDEPENDENCE ARMY AIR FIELD.AUXILIARY FIELD #7 independence, KS. PROJECT#
B07KS022800. Corps of Engineers Geographic District is:Kansas City District . DERP FUDS Categories: .

PRELIMINARY AS...

18 0.90 INDEPENDENCE ARMY AIR FIELD Project Page INDEPENDENCE ARMY AIR FIELD
Project Page independence Army Air Field independence, KS. PROJECT# B07KS022700. Corps of
Engineers Geographic District is:Xansas City District . DERP FUDS Categories: . PRELIMINARY

ASSESSMENTS 1NPR .Corresp...

19 0.90 Alphabetical Listing of DERP FUDS Projects Alphabetical Listing of DERP FUDS Projects . G
GAMBELL SITE, St. Lawrence Island, AK .GARDEN CITY ARMY AIR FIELD, Garden City, KS .GARDEN
CITY AUXILIARY FIELD No.1 , Finney County, KS .GARDEN CITY AUXILIARY FIELD No.2, Finney

County, KS .G...

20 0.84 Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix r-2 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix C-2 .APPENDIX C-2.SITE
SPECIFIC SAFETY AND HEALTH PLAN Page 1 .Page 2 .Page 3 .Page 4 Page 5 _Page 6 . Go Back to the

Appendix C Page....

21 0.84 Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix C-1 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix C-1 .APPENDIX

C-I .INVENTORY PROJECT REPORT . Memorandum from Commander Kansas City District to

Commander Missouri River Division, Dated 28 Mar 1994 .Site Survey Summary S...

22 0.84 Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix C-3 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix C-3 APPENDIX C-3 .EPA

LISTING OF TOXIC WASTE HANDLERS Page 1 Page 2 Page 3 . Go Back to the Appendix C Page....

23 0.84 Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix .1 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix J .APPENDIX J REPORT

DISTRIBUTION LIST .Addressee .No. Copies Commander, U.S. Army Engineer Division 4 Huntsville,

ATTN: CEHND-ED-SY P.O. Box 1600 Huntsville, Alabama 358...

24 0.84 Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix I 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix 1 .APPENDIX I.OEW RISK

ASSESSMENT CODE FORM Page 1 .Page 2 .Page 3 Page 4 .Page 5 Page 6 .Page 7 .Page 8 . Go Back to

the Table of Contents Page....

25 0.84 Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix G 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix G _APPENDIX G.PRESENT SITE

PHOTOGRAPHS .Page I Page 2 . Go Back to the Table of Contents Page....

26 0.84 Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix C 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix C .APPENDIX C
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REPORTSISTUDIESILLI I ERSIMEMORANDUMS .0-1 Inventory Project Report .C-2 Site Specific Safety

Plan .C-3 EPA Listing of Toxic Waste Handlers . Go Back to the T...

27 0.84 Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix B 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix B APPENDIX B ACRONYMS
AAF Army Air Field ASR Archives Search Report CERCLA Comprehensive Environmental Response,

Compensation and Liability Act CEHND Corps of Engineers,...

28 0.84 Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix A 
Independence Army Air Field Auxiliary Field #7 ASR Findings: Appendix A . APPENDIX A REFERENCES
.REFERENCES OF OEWICWM ACTIVITIES Noce, Daniel 1945 Memorandum for the Assistant Chief of

State. Record Group 77, Box 488, Entry Security Classi...

29 0.84 Independence Army Air Field Auxiliary Field #7 Reports and Drawings Independence
Army Air Field Auxiliary Field #7 Reports and Drawings .ORIGINAL DIGITAL FILES . Word Processing
Files .asr.doc MAIN REPORT .appendix.doc APPENDICES .CADD Files indep701.dgn REAL ESTATE

MAP, 1944 REFERENCES FILES .indep70a.cit...

30 0.84 INPR Table of Contents INPR Table of Contents .INPR TABLE OF CONTENTS for independence
Army Air Field Auxiliary field #7 .atindependence, KS . INPR - Inventory Project Report .This preliminary

assessment includes searches of Real Estate records to verify pr...
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Defense Environmental Restoration Program

for

Formerly Used Defense Sites

Ordnance and Explosive Waste

Chemical Warfare Materials

ARCHIVES SEARCH REPORT

INDEPENDENCE ARMY AIR FIELD

AUXILIARY FIELD #7

Independence, Kansas

Montgomery County

Site No. B07KS022800

JUNE 1994

Prepared by
US ARMY CORPS OF ENGINEERS

ST. LOUIS DISTRICT
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5.0 Real estate 

5.1 DOD ownership

The project area for the Independence Army Air Field, Auxiliary Field #7,
was acquired under a War Department directive, dated 11 November 1942. The
directive authorized the purchase in fee of 291.5 acres and avigation agreements
for another 320 acres. Map M-2 shows the project area and location. The field
was reported surplus to the War Assets Administration in 1945 and conveyed by
quitclaim deed, dated 14 October 1947, to the cities of Independence and
Montgomery, Kansas.

5.2 Present ownership

The site is currently owned by the Southeast Kansas Area
Vocational-Technical School (Coffeyville, Kansas) and is used for crop
production and erosion control instruction.

6.0 OEW/CWM site analysis 

6.1 Historical summary of OEW/CWIL activities

6.1.1 Dees of oberation 
In 1942, the U.S. Army purchased land to construct Independence Army Air
Field (AAF). This purchase included four tracts of land to be used as auxiliary
air fields. Consisting of approximately 640 acres, Independence AAF Auxiliary
Air Field #7 was located in Montgomery County, Kansas, two miles north and five
miles west of the main field.

This auxiliary air field was used in conjunction with Independence AAF's
mission of a basic flying school. Auxiliary Air Field #7 was a daylight-use
field with grass landing areas. One 20' by 60' structure was built on the
field. Map M-1 is a 1944 air photo showing the field in operation.
On 6 September 1945, Auxiliary Air Field #7 was declared excess to the needs
of the War Department and was placed in surplus category (Noce 1945).
Currently the tract of land is used for farming purposes by a local
vocational school.

6.1.2 Use of CWM materials 

Independence AAF had one chemical warfare storage building in the ordnance
area on the main field. Chemical warfare items on hand at the main field on 28
February 1945, included one M4 power drive 400 gallon decontaminating apparatus,
one M10 airplane smoke tank, and two M1 detonating gas identification sets
(Report of Controlled Items 1945). It is not known if these CWM items were
used, or their final disposition. No documentation obtained states that
chemical warfare materials were used or stored on Auxiliary Air Field #7.

6.1.3 Use of conventional munitions

Independence AAF had an ordnance area including storage buildings for small
arms, pyrotechnics and chemicals. No documentation was obtained stating
conventional munitions were used or stored on Auxiliary Air Field #7.

6.2 Records review

Documents have been reviewed at or obtained from the sources listed below.
Specific records researched or documents copied are noted for each location.

National Military Personnel Records Center
Military Records
9700 Page Avenue

St. Louis, MO 63132

Accession 342-51-A-4073, Folder "602 Post Engineer"
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WAA Map dated 12 June 1947 on Independence AAF

National Archives and Records Administration
Suitland Branch

4205 Suitland Road
Suitland, MD 20409

Several record groups were reviewed and the following list details pertinent
documents copied.

RG 77 Records of the Chief of Engineers
Entry 391
Entry 393

Entry Security-Classified Subject File, Box 487

1. "Gross Appraisal of the Proposed Site for the Independence Army
Flying School."
2. A Legal Resolution Relating to the Acquisition of Land.

Entry Security-Classified Subject File, Box 488

1. "Declaration of Surplus - Auxiliary Fields Nos. 4, 7, and 8 of
Independence Army Air Field, Kansas."

2. "Combined Site Board Report and Engineering Report on Auxiliary Air
Field Nos. 4 and 7 Independence Basic Flying School."

Entry 58A1076, Boxes 1-7

RG 92 Records of the Quartermaster General
Entry 1892, Box 209

RG 112 Records of the Office of Surgeon General
Entry 31, Box 418
Entry 32, Box 3

RG 156 Records of the Chief of Ordnance
Entry 438
Entry 1051, Boxes 1-3

RG 175Records of the Chemical Warfare Service
Entry 2, Box 262
Entry 4A, Boxes 133, 134, 136, 137, 138, 139, 140, 140A, 142, 143, 144, 145
148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 161, 162

Entry 67A4900

RG 319 Records of the Army Staff
Entry 47, Box 1249

RG 341 Records of Headquarters U.S. Air Force
Entry: Air Force Correspondence Relating to Real Estate
Entry 494

RG 407 Records of the Adjutant General
Entry 427, Boxes 24369-24383

Washington National Records Center
4205 Suitland Road

Suitland, MD 20409

The master accession list was reviewed but no relevant documents were
obtained.

U.S. Army Corps of Engineers
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Kansas City District

700 Federal Building
601 Bast 12th Street

Kansas City, MO 64106-2895

The following documents were obtained from the Toxic and Hazardous Waste
Management Office.

1. Form WAA 1219, "Real Property Classification", Independence
Auxiliary Field No. 7, Independence, Kansas, 6 November 1945.

2. Resolution, regarding Application to the War Assets Administration for
the Acquisition of Surplus Airport Property", 4 April 1947.

3. Form WAA 1219, Real Property Classification", Independence Auxiliary
Field No. 7, Independence, Kansas, 24 July 1947.

4. Letter, Declaration Analysis and Classification Branch, "Independence
Army Air Field, Auxiliary Field No. 7, 8 September 1947.

5. Letter, "Southeast Kansas Area Vocational-Technical School", to
Mr. Robert Ducate, 28 August 1986.

6. Findings of Fact, Defense Environmental Restoration Program for Formerly
Used Defense Sites, Findings and Determination of Eligibility",
Independence Auxiliary Field No. 7, KS, 25 September 1990.

7. Letter, "DERP-FUDS Inventory Project Report (INPR) for Site No.
B07KS022800, the Former Independence Auxiliary Field #7, Kansas",
28 March 1994

National Archives and Records Administration
8th and Pennsylvania

Washington, D.C. 20408

The finding aids were reviewed. One box of correspondence was reviewed with
no pertinent documents copied.

RG 18 Records of the Army Air Forces
Entry 295, Box 1461

Chemical and Biological Defense Agency
Historical Office

Aberdeen Proving Ground, MD

The historical office records were reviewed with only one pertinent document
obtained.

"Report of Controlled and Other Critical Items of Equipment."

Historical Research Agency
Maxwell Air Force Base

Montgomery, AL

The following list details records reviewed and pertinent documents copied.

Box K110.5009-1--K110.5069-1
History of Independence Army Air Field 1941-1947.

Box 285.03-1--285.03-7
1. Independence Army Flying School Army Air Forces Flying Training Command
Yearbook History, 1943.
2. "History of the Army Air Forces Pilot School 1 March 1944."
3. Seven aerial photographS dated 22 February 1944.
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Box 285.03-8--285.08-1
1. "History of the 2524th AAF Base Unit Independence Army Air Field
Independence, Kansas 1 January 1945 to 15 March 1945.
2. "A History of the Independence Army Air Field 22 March 1945-
3 September 1945."
3. "A History of the Independence Army Air Field 1 October 1947 to
15 December 1947."
4. "4185th AAF Base Unit (Air Base) Independence Army Air Field Activation
16 March to Inactivation 15 December 1947."

National Archives and Records Administration
Central Plains Region

2312 East Bannister Road
Kansas City, MO 64131

All pertinent finding aids were reviewed and the following list details
documents copied.

RG 270 War Assets Administration
Box 31
1. 24 July 1947, WAA Real Property Classification.
2. 6 November 1945, Real Property Classification.
3. 9 October 1946, Department of Commerce correspondence.
4. 10 October 1946, Department of Commerce correspondence.
5. Board of Commissioners' legal description of auxiliary fields.
6. 6 November 1945, WAA Real Property Classification.
7. 6 December 1945, WAA Real Property Classification.
8. 20 September 1945, Declaration of Airport Property.
9. Facilities Report Independence AAF.

10. Independence AAF Radio Range tract map.

National Archives and Records Administration
Federal Records Center

2312 East Bannister Road
Kansas City, MO 64131

The master accession listing was reviewed but no relevant information was
obtained.

Independence Public Library
220 East Maple
Independence, KS

The library was visited and local histories and newspaper articles were
reviewed. All relevant documents or newspaper articles were
photocopied.

Author Unknown
1943 "Aviation Cadets Get Thorough Training as Officers and Fliers."
Independence Daily Reporter, Independence, KS. June 5.

Independence Community Junior College Library

Brookside Drive and College Avenue

Independence, KS

The library was contacted but no information was obtained.

Independence Museum
123 North 8th Street
Independence, KS
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The Independence Museum was contacted but no information was obtained on the
Air Field.

Soil Conservation Service
Route 3, Box 290A

Independence, KS 67301

The Soil Conservation Service was visited to obtain information and aerial
photographs.

1941 Aerial Photograph of Independence AAF
Soil Survey of Montaomery County. Kansas, 1980 Edition.

6.3 Summary of interviews
Mr. Dan Ahern of the COE, Kansas City District, had previously spoken with
personnel of the Southeast Kansas Area Vocational-Technical School, owners of
the site and there was no indication of any ordnance-related items found there.

No other interviews were made for this site.

6.4 Site inspection
Personnel from the Corps of Engineers (COE), St. Louis District (SLD),
listed below, travelled from St. Louis, Missouri to Independence, Kansas on 9
May 1994 to conduct a site inspection for the former Independence Army Air Field
(IAAF) Auxiliary Field #7.

Mr. Thomas Freeman
Ms. Shelia Thomas
Mrs. Elinor Reinarman

Mr. Dan Ahern of the COE, Kansas City District was also present for the site
visit.

The former IAAF, Auxiliary Field #7 is currently used to grow various crops
under a vocational program for area students. This auxiliary field had no
defined runways and no permanent buildings. There was one operations building
on the east side of the tract. The entire site consisted of about 620 acres,
approximately half of which was used for landings and the remainder for avigation
easements. It was probably used for emergency landings or "Touch-and-Go"
maneuvers.

After finishing the site inspection at the Independence AAF, the team
proceeded to the Auxiliary Field. The site is accessible from the county road.
The team travelled from the southern side of the property to about the mid-point
of the tract. There was no remaining evidence of the runways. However, in the
south area a number of 10" diameter steel pipes filled with concrete and
with concrete around the lower half of the pipe were stacked in the field. The
pipes appear to have been some sort of bumper protection devices. There are no
buildings evident on the site. The site appears to be entirely used for farming
operations.

The inspection team left the site and returned to the city of Independence.
Photographs taken during the site inspection are included in Appendix G.

6.5 Air photo interpretation and map analysis

6.5.1 Air Photo interpretation 

Photo analysis and land-use interpretation were performed using the
following photographic sources:

Photo Approx
Date Scale

22 Feb 1944 1:9000
12 Dec 1965 1:24,000

Source 

U.S. Army
Kansas DOT

Frame

527-H
MG14-122,123
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Aerial photography for this site was referenced using USGS topographic
quadrangles.

In 1944, the air field was an unpaved, unimproved grass strip. On the
photo, aircraft can be seen in the landing pattern and on the ground. One
administrative type building can be seen. No evidence of hazardous chemicals or
ordnance can be detected on the photo.

The 1965 photos show no activity related to military use. The building near
the strip seen on the 1944 photos has been removed. The area has been returned
to agricultural use.

6.5.2 Man analysis 

The following USGS 7.5' topographic quadrangle was used in analysis of the
site:

Bolton, Kansas (1979)

Independence Auxiliary Air Field #7 is located in a relatively flat area
just north of a small ridge, approximately six miles west of Independence,
Kansas. The former Independence Army Air Field is located approximately four
miles east of Auxiliary #7. As the strip was unimproved, no runways are shown
on the quadrangle sheet. The approximate geographic coordinates are:

37- 12' 00" N Latitude
95. 51' 00" W Longitude

1111 Go Sack to the Table of Contents Paae. 

2/10/97 10:27:54 AM



Independence Army Air Field Auxiliary Field #... Page 1 of 1

7.0 Evaluation of contamination

7.1 CWM and conventional ordnance contamination

Historical documents and air photos indicate that there was only structure
built at this auxiliary field. This 20' by 60' building was located along the
eastern edge of the property and presumably used for field operations. Based on
the type of construction shown on the air photo, it appears that it was a frame
building. The remaining area of the field was graded and sowed with grass to
provide an aircraft landing space. The 1944 air photo shows several planes
parked in different areas of the field, one plane landing from the east, and one
plane apparently crashed.

No areas have been identified that were used for the storage or disposal of
ordnance items.

8.0 Conclusions and recommendations

8.1 Conclusions

8.1.1 CWS materials 

No documents were found that any chemical warfare agent munitions or agent
identification kits were used or stored on the Independence Army Air Field,
Auxiliary Field #7. The main base at Independence Army Air Field had facilities
for CWM storage and instruction.

8.1.2 Conventional munitions 

A structure for the storage of conventional munitions was available at the
main base. No buildings were built at Auxiliary Field #7 for this purpose.

8.1.3 Site conclusions 

Based upon historical documents and a personal inspection, no chemical
warfare materials or other munitions have been reported or observed at the
former Independence Army Air Field, Auxiliary Field #7 site.

8.2 Recommendations

The Risk Assessment Procedures for Ordnance and Explosive Waste Sites Form,
dated 11 March 1994, has been prepared for the Independence Army Air Field,
Auxiliary Field #7 and is included in Appendix I. Based on the best available
data a score of RAC 5 has been determined for this site. RAC 5 indicates that
no further action is recommended. We concur with this assessment.

Go Back to the Table of Contents Page. 
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1. INTRODUCTION

a. Subject and Purpose

(1) This report presents the findings of an historical records search and site inspection for ordnance
and explosive waste (OEW) presence located at the Kirtland Air Force Precision

Bombing Ranges, on the West Mesa of Albuquerque, NM. The investigation was performed under the
authority of the Defense Environmental Restoration Program for Formerly Used Defense Sites (DERP
FUDS).

(2) The purpose of this investigation was to characterize the site for potential OEW contamination, to
include conventional and chemical warfare material (CWM). This was achieved through thorough
evaluation of all historical records available, interviews, and on-site visual inspection results.

(3) For the purposes of this report Ordnance and Explosives Waste (OEW) is considered unwanted
and abandoned ammunition or components thereof, which contain energetic, toxic, or radiological
materials, and was manufactured, purchased, stored, used, and/or disposed of by the War
Department/Department of Defense.

b. Scope

(1) The investigation focused on 15,246 acres of land that was used by the Army Air Force as a
bombing target range during World War H.

(2) This report presents the site history, site description, real estate ownership information, and
confirmed ordnance presence based on available records, interviews, and the site inspection. It further
provides a complete evaluation of all information to assess actual and potential current day ordnance
contamination.

2. PREVIOUS INVESTIGATIONS 

a. 1992 Preliminary Assessment

(1) A Preliminary Assessment of the Kirtland Air Force Base Precision Bombing Ranges was
conducted under the Defense Environmental Restoration Program, Formerly Used Defense Sites
(DERP FUDS) by the Corps of Engineers, Albuquerque District (reference B-4). At that time, The
Findings and Determination of Eligibility (FOE), dated 23 August 1992, concluded that the 15,246
acre site had been formerly owned or used by the Army (see documents E-1, E-2, and E-3).

(2) The FDE concluded that there were eligible categories under the DERP FUDS program. Due to
the fact that the site was found to have been used as a practice bombing target by the Army, an
Ordnance and Explosive Waste (OEW) project was recommended, DERP FUDS Project Number
K06NM004501, which is the principal subject of this report (see document E-2 and table 2-1).

TABLE 2-1

DERP-FUDS PRELIMINARY ASSESSMENT PROJECTS
Project DERP resent

Number Category hale

[

I
Comments Location

KO6NM004501 OEW Ordnance or T arget Area
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Explosive

contamination

(see plate 1)

I3D/DR None -
HTRW None -

b. Others Investigations

There were no other previous investigations discovered during the Archive Search.

3. SITE DESCRIPTION. 

a. Existing Land Usage

(1) The Kirtland Air Force Precision Bombing Ranges N-1, N-3, N-4 and "NEW" Demolitions were
laid out within approximately 15,246 acres of land, about 2 miles west to 18 miles northwest of
Albuquerque. The impact areas, ranges, are not contiguous within the 15,246 acres. The acreage is
located in Townships 10 and 11 North and Ranges 1 and 2 East (see plate #1).

(2) There were at least 5 targets. The targets included sites identified as N-1, N-3, N-4, "NEW"
Demolitions, and a target site to the west of "NEW" Demolitions which documentation indicates was
called Bomb Target N-2 (see document F-1 and photograph K-1).

(3) Presently the site is sparsely populated, but there are several commercial enterprises operating
within the confines of the site. Table 3-1 summarizes the current land usage (see plate # 4).

TABLE 3-1

CURRENT LAND USAGE
AREAFORMER

USAGE

PRESENT

OWNER

PRESENT

USAGE

SIZE/

/ACRES

COMMENTS

A Impact Area

.N-1

City of

Albuquerque

Albuquerque

Shooting Park

960 See Plate 4

B Impact Area

N-3

City of

Albuquerque

Undeveloped 320 See Plate 4

C Impact Area

N-4 ,Albuquerque

US Govt/City ofPetroglyph

* Various

National Park

1120

160

See Plate 4

D Impact Area

"NEW" Demolitions.Albuquerque

City of Undeveloped 160 See Plate 4

E Impact Area

N-2

City of

Albuquerque

Undeveloped 160 See Plate 4

F Range Area City of

Albuquerque

Double Eagle

Air Port

Sludge Treatment

I
11148 See Plate 4
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Plant I
F Range Area State of New

Mexico

898 See Plate 4

F Range Area ._*Various 320 See Plate 4
TOTAL 15246

* Names and addresses of individual lot owners are included in Appendix F-9.

b. Climatic Data

(1) Climatic data in paragraphs 3b.(2) through (8) was extracted from Soil Survey of Bernalillo 
County and Parts of Sandoval and Valencia Counties. New Mexico, June 1977.

(2) The Rio Grande flows southward through the center of Albuquerque and Bernalillo County.
Bernalillo County is in the central part of New Mexico. The land rises on both sides of the river and
forms mesas that have elevations of about 5,000 feet. The valley and mesa areas, to include the West
Mesa where the target ranges are located, are arid, having average annual precipitation near 8 inches.

(3) Summer is the rainy season. Half the average annual precipitation falls during the period July to
October, typically as brief but often heavy thunderstorms. An average of 44 such storms occur each
year, mostly during this period. November is the driest month on the West Mesa.

(4) Winter precipitation is light because much of the moisture from storms over the Pacific Ocean falls
over the mountains west of New Mexico as the storms move eastward. Average annual snowfall
ranges from near 10 inches in the valley to 3 feet in the foothills. The snow season in the valley (and
West Mesa) generally extends from November to early in April, but snow seldom stays on the ground
for more than 1 day.

(5) Average annual temperature ranges from 57 degrees F in Albuquerque to 50 degrees F in the
foothills. The highest recorded temperature at Albuquerque is 104 degrees F. The lowest recorded
temperatures range from -17 degrees F at Albuquerque to -29 degrees F at low spots in the foothills.
The temperature reaches 90 degrees F an average of 75 days a year, June through August in
Albuquerque, and an average of 34 days a year in the foothills. Freezing temperatures occur on an
average of 105 days each year, from November to early in April. The average frost-free season is 190
days, from mid-April to late October.

(6) Average annual relative humidity at Albuquerque is 43 percent, but ranges from near 60 percent
early in the morning to nearly 30 percent in the afternoon. In June, the average afternoon relative
humidity is nearly 20 percent and occasionally falls as low as 4 percent.

(7) The average annual windspeed is 9 miles per hour. Spring is the windy season and, if weather is
dry, soil blows occasionally. A brief period of soil blowing can also occur just before a thunderstorm.
Winds blow most frequently from the north in winter and from the south along the river valley in
summer.

c. Topography

The target site is a mesa, fairly flat, and undeveloped except for a small air strip, shooting park,
sewage treatment facility and the Petroglyph National Monument. The area is covered with
scrub-brush and a few small trees. Due to the nature of the soil, which is very sandy, 4-wheel-drive
vehicles are recommended for any travel off the road.
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d. Geology and Soils

(1) Material in paragraphs 3d.(2) and (3) was extracted from 5oil Survey of Bernalillo County and 
Parts of Sandoval and Valencia Counties. New Mexico, June 1977 (reference B-6).

(2) Regional Geology/Soils

(a) Bernalillo County contains 13 different soil associations divided into 5 groups, which are:

[1] Deep Soils on Flood Planes and Dissected Terraces - 3 soil associations.

[2] Deep Soils on Alluvial Fans, Mesas, and Piedmonts - 3 soil associations. (Subject precision
bombing ranges are located in this group.)

[3] Moderately Deep or Shallow Soils on Basalt Flows - I soil association.

[4] Very Shallow to Deep Soils on Uplands - 4 soil associations.

[5] Shallow to Deep Soils on Mountains and Foot Slopes - 2 soil associations.

(b) The Kirtland Air Force Base Precision Bombing Ranges N-1, N-2, N-3, N-4, and "NEW"
Demolitions lie within the boundaries of group d.(2)(a)[2] and this soil group is more fully discussed in
section (3)(a) below.

(3) Site Specific Geology/Soils

(a) The soil make-up of the Kirtland Air Force Base Precision Bombing Ranges is described as Deep
Soils on Alluvial Fans, Mesas, and Piedmonts. The 3 soil associations in this group are:

[1] Madurez-Wink association; (the Kirtland Air Force Precision Bombing Ranges lie within this soil
association). This association is level to moderately sloping, well-drained loamy soils on piedmonts.
This association is on the level to moderately sloping East and West Mesas. The major soils formed in
old unconsolidated alluvium modified by wind. The native vegetation is mainly mid and short grasses
and shrubs. Elevations range from 4900 to 6000 feet The mean annual precipitation is 7 to 10 inches,
the mean annual air temperature is 58 to 60 degrees F, and the frost-free season is 170-195 days.

[2] Tijeras-Embudo association; Level to moderately sloping, well-drained loamy and gravely soils on
alluvial fans. This association is on the level to moderately sloping western foot slopes of the Sandia
and Manzano Mountains. Elevations range from 4800 to 6500 feet. The mean annual precipitation is 7
to 10 inches, the mean annual air temperature is 58 to 60 degrees F, and the frost-free season is 170 to
195 days.

[3] Latene-Nickel association; Nearly level to moderately steep, well-drained loamy and gravely soils
on mesas and fans. This association is on nearly level to moderately steep mesas and fans mainly in the
south-central part of the survey area. Elevations range from 5000 to 6000 feet. The mean annual
precipitation is 7 to 10 inches, the mean annual temperature is 58 to 60 degrees F, and the frost-free
season is 170 to 195 days.

(b) The soil on the West Mesa where the Kirtland Air Force Precision Bombing Ranges were located
has been described as being in the Madurez-Wink association, and as moderately sloping, well-drained
loamy soils on piedmonts.

P"' [1] This association is about 53 percent Madurez soils, 27 percent Wink soils, and 20 percent Pajarito,
Latene, and Embudo soils and cut and fill land.
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[2] Madurez soils typically have a surface layer of brown, fine, sandy loam; a subsoil of brown, sandy,
clay loam and light brown, fine, sandy loam; and a substratum of pink, pinkish gray, and light brown
sandy loam. They are in slightly concave upland areas.

[3] Wink soils typically have a surface layer of brown, fine, sandy loam; a subsoil of light brown, sandy
loam; and a substratum of pinkish gray and pinkish white sandy loam that is high in lime content.

[4] The soils in this association are used for range, water-shed, wildlife habitat, and community
development.

e. Hydrology

(1) The West Mesa drains into the Rio Grande on the east and the Rio Puerco on the west. The mesa
rises up from both rivers. Both the Rio Grande and the Rio Puerco are affected by seasonal rains and
snow. There are no other bodies of water in the area which have any affect on the mesa.

(2) The watertable of the West Mesa is extremely deep, 4900 feet at the airport, 425 feet deep on the
east side of the volcanoes, and going approximately 10 feet deeper each year.

(3) There are no ponds, lakes, or other natural water sources in the target area.

f. Natural Resources

(1) There are no known species of endangered wildlife that inhabit the Kirtland Air Force Precision
Bombing Ranges, but several species are found in Bemalillo County and the possibility always exists
that such a species may migrate into the area (see table 3-2). A complete list of such species, with
detailed information on range and habitat, can be obtained from the New Mexico Fish and Wildlife
Department (appendix A, reference sources).

(2) There are no species of plants listed as endangered or threatened in the area.

TABLE 3-2

NATURAL RESOURCES
Resource

ClassificationType Comment
Wildlife Peregrine FalconProtected

Bald Eagle Protected

g. Historical/Cultural Resources

Precision Bombing Range N-4 impact area is located within the boundaries of The Petroglyph
National Monument. Since the bombing range is over 50 years old, the Park Service also considers it
to be of historical significance and wants OEW that is deemed safe to remain on-site. Any operation
within this range must be approved by, and coordinated with, the Park Service (see plate #3).

4. HISTORICAL ORDNANCE PRESENCE. 

a. Chronological Site Summary

(1) On 8 March 1941, a strip of land that had been used by Transcontinental and Western Airlines and
known to the people of Albuquerque, NM as the Eagle's Nest, became the Albuquerque Air Base,
Advanced Flying School. On 4 February 1942, a bombardier school was added and on 24 February
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1942, the base was renamed Kirtland Field in memory of one of the Army's pioneer airmen, Colonel
Roy S. Kirtland. On 13 January 1948, the base was again renamed, this time called Kirtland Air Force
Base. Planes from this base carried on practice bombing missions over much of central and northern
New Mexico. It remains an active Air Force Base today (reference B-12 and reference B-15).

(2) N-1, N-3, N-4, "NEW" Demolitions and N-2 bombing ranges, located on the West Mesa, just west
of Albuquerque, NM were a few of many such ranges used by the Army Air Force flying out of
Kirtland Field. Kirtland Field was used as a training school for bombardiers with the following units
stationed there during the war:

TABLE 4-1

KIRTLAND FIELD BOMBARDIER TRAINING UNITS
UNIT DATES

55th Bombardier Training Squadron, 4 Feb. 1942 - 30 Apr. 1944,
57th Bombardier Training Squadron, 4 Feb. 1942 - 30 Apr. 1944,

383rd Bombardier Trainin&Squadron,,9 Jan. 1942 - 30 Apr. 1944,

11 Jul. 1942 - 30 Apr. 1944,928th Bombardier Training Squadron,
929th Bombardier Training Squadron,16 Jul. 1942 - 30 Apr. 1944,
324th Bombardier Training Group, 16 Jul. 1942 - 30 Apr. 1944

Reference B-15.

(3) In April 1941, the City of Albuquerque entered into an agreement with the Santa Fe Pacific
Railroad, the Louis Ilfeld Company, the State Commissioner of Public Lands of the State of New
Mexico, and the State of New Mexico to lease lands owned or controlled by them for the purpose of
sub-leasing these lands to the US Government. The total acreage being approximately 10,456 acres
(see document G-1 and plate 2).

(4) On 28 August 1941, Executive Order No. 8874 was issued by Franklin D. Roosevelt, President of
the United States, withdrawing public land for use of the War Department as a practice bombing
range. The executive order withdrew 14,115.32 acres of land. This order covered the 9,325 acres
controlled by the City of Albuquerque, plus 4790 acres controlled by the Department of the Interior.
The City of Albuquerque added an additional 1,131 acres for a total of 15,246 acres (see documents
E-1 and G-3).

(5) An undated Completion Report for Construction of Bombing Target, Kirtland Field, Albuquerque,
New Mexico, Contract No. W911-ENG.-530 details the building of a bomb target on the SE 1/4 of
Section 23, T11N, R1E. The reports states that the target was completed 8 December 1941, and
supplies an aerial photograph. The photograph identifies the target as N-2. This target is also noted as
site #2 on Map L-1 and can be seen on the range diagram L-2 (see document F-1, photograph K-1,
plate #3, and maps L-1 and L-2).

(6) On 31 December 1941, the City of Albuquerque entered into a lease with the United States
Government for a total of 10,456.11 acres of land, said lease to begin on 1 July 1941, and ending 30
June 1942, with a Government renewal option for 30 years. The lease granted the United States
Government the right to erect structures or improve the land as needed and provided that the
structures remained the property of the US Government and would be removed at the termination of
the lease. The lease also stated that "the Government shall not be responsible for any damages to said
premises that may arise incident to the use thereof for the purpose for which leased, and the
Government shall not be required by the Lessor to restore the premises under the terms of this lease"
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(see document 0-6 and plate 2).

(7) A Military Acquisition Project Report, ENG Form 1010 dated 10 August 19?? describes the
project name as Kirtland N-1, N-3, N-4, & "NEW" Demolitions Precision Bombing Range, and cites
directive numbers RE-D 492 dated 20 December 1941, and EO 8874 dated 28 August 1941. The
report lists two tracts of land for a total of 15,246 acres, one tract being public lands - 4,790 acres,
and one tract being leased to the US - 10,456 acres (see document G-7 and plate 2).

(8) In October 1946, the sublease with the City of Albuquerque was canceled and the City returned
the land to the State and the railroad in April 1947, (see documents E-1 and

E-3).

(9) On 8 September 1947, a tract of land totaling 4,533 acres was transferred back to the Dept. of the
Interior, a second tract totaling 257 acres was transferred to the Dept. of the Interior on 26 October
1949 for a total of 4790 acres (see document E-3).

(10) On 30 June 1960, a Real Property Disposal Report documents the cancellation of the lease of
10,456 acres of land, and the return of 4,790 acres of land to the Interior Department (see document
G-9).

(11) The City of Albuquerque has acquired 13,868 acres of the original bombing range by Federal
patent and by purchase. The City's acquisition began in 1955 and continued until 1988. The State of
New Mexico has retained its ownership of 898 acres of the range and the remaining 480 acres are held
privately (see documents E-3 and F-9 and plate #4).

b. Ordnance Related Records Review.

(1) Research efforts began with a thorough review of all reports, historical documents, and reference
material gathered during the archival records search. During the review, an effort was made to focus
on the area of potential OEW contamination as described in the Inventory Project Report ((NPR)
(references B-4, E-1, E-2, and E-3).

(2) From 1941 to mid-1945 AT-11s and B-18s flew from Kirtland Field in Albuquerque, New Mexico
to the West Mesa northwest of Albuquerque for practice bombing on the Precision Bombing Ranges
N-1, N-3, N-4, -"NEW Demolitions and other targets to include N-2 that had been built there. The
AT-11 was the primary plane used to train bombardiers attending the Bombardier Training School
located at Kirtland Field. Ordnance dropped on the targets included 100 lb concrete bombs and 100 lb
sand-filled bombs, aircraft flares, and 250 lb general purpose high explosive bombs (see table 4-1,
reference B-15, photographs K-4 and K-6).

(3) Targets built for bombing practice ranged from the simple bulls eye at N-2 and N-4 to elaborate
mockups of factories and oil tank farms, possibly at N-3, to railroad switching yards, and battleships.
The remains of the bulls eyes at N-2 and N-4 can still sometimes be seen from the air depending on
ground cover. At N-3 circular patterns about 10 yards apart and made from black rock may be the
remains of the oil tank farm (see reference B-12 and photographs K-2, K-3, K-5, and K-6.

(4) Three Certificates of Clearance issued by the 9800 TSU-CE Detachment 13, Engineer Range
Clearance Team, for ranges N-1, N-3, and N-4 dated 30 September 1952, 30 September 1952, and 3
October 1952, respectively, were issued by the Corps of Engineers. The clearances described the
bombing ranges by township, range, and section.

(a) The clearance for N-1 described the target as being on the north 1/2 of section 33, south 1/2 of
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section 28, northwest 1/4 of section 34, and southwest 1/4 of section 27, T11N, R1E, and
recommended that the land be restricted to surface use only (see plate 2 and document F-4).

(b) The clearance for N-3 described the target as being on the south 1/2 of section 17, T11N, R1E and
declares that 8 1/2 tons of military scrap on the range was safe and free of dangerous and/or explosive
material and after it was removed from the target, neither the government nor this organization (Corps
of Engineers) would be further held responsible or liable (see plate 2 and document f-2).

(c) The clearance for N-4 described the target as being on the east 1/2 of section 30, west 1/2 of
section 29, east 1/2 of section 19, and west 1/2 of section 20, T11N, R2E, and recommended that the
land be restricted to surface use only (see plate 2 and document F-3).

(5) There are several reports of OEW being found on the targets; as follows;

(a) While studying aerial photography of a portion of the Petroglyph National Monument, Mr. Arthur
K. Ireland, an archeologist with the National Park Service, discovered what he believed to be an old
bomb target (Bomb Target N-4). On 20 May 1991, Mr. Ireland investigated what he had seen in the
photograph. On the ground, Mr. Ireland found traces of rings and, in the bull's-eye, the remains of
some partially buried timbers. Also in the area, Mr. Ireland found bomb casings from sand-filled
bombs, concrete bombs, and a number of disks later identified as part of M1A1 spotting charges. Mr.
Ireland notified Sgt. Bernheisel of the 1606th Air Base Wing's Public Affairs Office, Kirtland Air
Force Base (KAFB) and Sgt. Taylor of KAFB emergency ordnance disposal (EOD). Mr. Ireland also
contacted Mr. Harry Davidson at the 1606th's Environmental Management office (1606 ABW/EMS).
Mr. Davidson confirmed to Mr. Ireland that there had been a number of targets on the West Mesa, but
this was a target of which he had no knowledge (see document F-5, photograph K-2, and map L-1).

(b) On 3 September 1991, EOD personnel, Mr. Harry Davidson from 1606 ABW/EMS, Mr. Ireland
from the US Park Service, and Mr. David Budai from the Albuquerque Open Space Office visited 5
target sites. A summation of those visits follows (see document F-6).

[1] The site reported by Mr. Ireland, (N-4 impact area, area C) which lies within the Petroglyph
National Monument, was littered with hundreds of initiator holders. No dud powder canisters were
found and the initiator holders were not considered a dangerous item and were left on site as they are
now considered an historical resource. (A Certificate of Clearance for Bomb Target N-4 dated 30
September 1952, recommended the area be restricted to surface use only (see document F-4 and plate
3).

[2] The second site visited was just north of the Double Eagle Airport runway 17-35 ("NEW"
Demolitions impact area, area D). The team was in a helicopter and could not locate the target. The
bomb target is located in the SW 1/4 of section 24, T11N, R1E. No Certificate of Clearance was
found for the "NEW" Demolitions Range, nor any description of the range other than in document
D-1 (see document D-1 and plate 3).

[3] The third site was NW of the Double Eagle Airport (this would be in the SE 1/4 of section 23,
T11N, R1E, where N-2 impact area, (area E) is described as being located by document F-1 and
photograph K-1). This site also could not be identified from the air. No certificate of clearance was
found for this target (see plate 3).

[4] The forth site is located NW of the airport near the Rio Puerco Escarpment (area B, N-3 impact
area), believed to be the Oil Tank Field (see photographs K-3, K-5, and K-6). A few initiator caps and
bomb fins were found. A Certificate of Clearance dated 30 September 1952, declared 8-1/2 tons of
scrap as clean and safe for removal (see document F-2).
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[5] The last site investigated was just northeast of the city's shooting range east end (area A, N-1
impact area). A semi-dud M1A1 was located. "The powder did not explode, but burned". A
Certificate of Clearance for Bomb Target N-1 dated 3 October 1952, recommended the area be
restricted to surface use only (see document F-3 and plate 3).

(c) The KAFB EOD log shows responses to investigate OEW on the West Mesa on 28 July 1992, and
3 May 1993. Copies of those reports have been requested from HQ, AFCESA/DX Tyndal AFB Fl,
and will be provided to CEHND upon receipt (see interview 1-1).

(d) On 15 February 1994, Inspection Team Member Charlie Gillett received documentation from Mr.
Eric J. Brunnemann of the U.S. Park Service. Mr. Brunnemann supplied a detailed list of OEW items
found in the Petroglyph National Monument during an archeological survey done in 1992 and 1993.
Of the 36 items listed, all were Of the 36 item listed, all were found south of N-4 impact area, (area
C). Twenty-eight of the items were located outside the boundaries leased by the U.S. Government
during the war and outside the area specified in the INPR as part of the Formerly Used Defense Site.
These 28 items were found in section 32, T11N, R2E, and the south 3/4 of sections 5 & 6 T11N R2E
(see document F-11 with attached map and plate 3).

(6) Table 4-1 shows types of planes and probable weapons systems used on Kirtland Air Force
Precision Bombing Ranges.

TABLE 4-2

PLANES FLOWN FROM KIRTLAND FIELD, 1941-1946
MODELTYPE 'TACTICAL WEAPONSPRACTICEWEAPONS
AT-11 BOMBER

'TRAINER

100 LB PRACTICE

BOMBS

1 250 LB GP HE BOMB

AIRCRAFT FLARES
B-18 BOMBER 3.30 Caliber MGs

4000 LB BOMB

PAYLOAD

100 LB PRACTICE

BOMBS

1 250 LB GP HE BOMB

AIRCRAFT FLARES

Interviews with Site Related Personnel.

(1) In an attempt to verify that Army aircraft used Kirtland Air Force Precision Bombing Ranges as
bombing targets during WWII, interviews were conducted with individuals who were previously
employed by the Army or had knowledge of the area.

(2) SSgt. George Edwards has been assigned to Kirtland AFB EOD for 10 years. SSgt. Edwards said
that to his recollection, they had been called to the West Mesa 8 to 10 times during his tour of duty.
He said in all cases the OEW was either inert or was a 5 lb black powder spotting charge that had not
gone off. He remembered two black powder charges being rendered safe on site and one being taken
back to the unit to be rendered safe. SSgt. Edwards said they had never encountered any high
explosives items on the West Mesa. SSgt. Edwards researched his log to try to find the dates of
response to calls on the West Mesa. He was able to find two response dates, those being 28 July 1992,
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and 3 May 1993. SSgt. Edwards supplied the address and phone number of the organization to call to
try to get copies of those reports (see interview I-1).

(3) Mr. Harry Davidson, who is with the Environmental Management Office of KAFB, has been
associated with the base for many years and knows much of its history. Mr. Davidson said the basic
trainer flying over the West Mesa was the AT-11. He said ordnance carried included 100 lb concrete
bombs, 100 lb sand-filled bombs, and aircraft flares. Mr. Davidson said that upon graduation from the
bombardier school, each bombardier was allowed to drop one 250 lb HE bomb. The target was
"NEW" Demolitions Range. Mr. Davidson said the West Mesa was covered with target sites (see
interview 1-2).

(4) Mr. Ed Chavez, an employee of the Bernalillo County Clerks office, said that as a child he lived in
the Northwest Valley, (about 5 miles east of the West Mesa). He recalls bombers flying overhead on
training missions and recalled one instance of a practice bomb landing in their back yard one night and
destroying an outbuilding. He said that troops were there the next day to clean up the debris. He said
that he didn't think there was an explosion (see interview 1-3).

(5) Mr. Ernest Gunther, manager of the Double Eagle Airport located approximately 1/4 mile south of
targets N-2 and "NEW" Demolitions, said that the airport was built between 1982 and 1984. He said
that no OEW was found during construction. He was aware of the various targets on the mesa and
said that he had a 100 lb sand-filled bomb sitting in his office. He said that he had found the bomb
sticking out of the dirt north of the airport. Mr. Gunther was asked whether or not EOD had examined
the bomb to ensure that it was safe and he stated that the spotting charge portion of the bomb had
completely rusted away and was gone (see interview 1-4).

Go Back to th9 T4b1e of Contents Pane. 
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5. SITE ELIGIBILITY

a. Confirmed Formerly Used Defense Site

(1) Former land usage by the Department of the Army was previously confirmed for the entire 15,246
acre site as summarized in section 4 of this report. The site remained active until sometime in 1945
when the Army ceased use of the site. The sublease with the City of Albuquerque was canceled in
October 1946 and public lands returned to the Department of the Interior in September 1947 and
October 1949 (see document E-3).

(2) There are 3 Certificates of Clearance documents on record for Kirtland Air Force Precision
Bombing Ranges. Clearance documents for Bomb Targets N-1 and N-4 recommended surface use
only. Clearance document for N-3 stated that all military scrap on the site was safe. No clearance
documents were found for "NEW" Demolitions or Bomb Target N-2 (see documents

F-2, F-3, and F-4).

b. Potential Formerly Used Defense Site

(1) Documented evidence of OEW has been noted for Area G, described as all of Section 32, T11N,
R2E, which was not part of the site and parts of Sections 5 and 6, T11N, R2E, that are south of the
site boundaries. These areas should be considered as potential Formerly Used Defense Sites (see
document F-11 with attached map).

(2) Table 5-1 gives current land use of potential Formerly Used Defense Site.

TABLE 5-1

Current Land Usage Potential FormerIx Used Defense Site

AREAFORMER

USAGE

PRESENT

OWNER

PRESENT

USAGE

SIZE/

ACRES

COMMENTS

G State OwnedState

Trust Land

City of

Albuquerque.Albuquerque

of

New Mexico

City of

National Pa*

Service

State Trust

Petroglyph

National

Monument

1430 See Plate 4

6. VISUAL SITE INSPECTION 

a. General Procedures and Safety.

(1) During the period 1-5 February 1994, members of the Site Inspection (SI) team traveled to the
Kirtland Air Force Precision Bombing Ranges N-1, N-2, N-3, N-4, and "NEW" Demolitions on the
West Mesa, just west of Albuquerque, NM. The primary task of the SI team was to assess OEW
presence and potential due to training exercises carried out by Army Air Corps aircraft (see table 4-1)
at the Kirtland Air Force Precision Bombing Ranges during WWII. The site inspection was limited to
nonintrusive methods; i.e., subsurface sampling was not authorized or performed.

2/10/97 8:31:10 AM



Kirtland AFB ASR Findings: 5-9 Page 2 of 7

(2) Real estate rights-of-entry were not obtained by the SI team due to the availability of public access
to the bomb target sites, with the exception of Bomb Target N-4 which lies within a National
Monument and required the presence of a park ranger.

(3) A site safety plan was developed and used by the SI team to assure an injury-free site inspection of
the former Army bomb target sites. A briefing was conducted prior to the SI which stressed that OEW
should only be handled by military EOD personnel. Site safety was maintained by the inspection team
at all times during the on-site inspection.

(4) Prior to the site visit, a thorough review was made of available reports, historical documents, texts,
and technical ordnance reference materials gathered during the ASR historical records search. This
review was made to ensure team awareness of potential ordnance types and hazards.

(5) The visit began on 1 February 1994, at the offices of the Albuquerque Corps of Engineers,
Albuquerque NM to review newly acquired documents and maps. The SI team was briefed by Ms.
Susan Gant and the inspection of the Kirtland Air Force Precision Bombing Ranges began
immediately, with Ms. Gant accompanying the SI team. It should be stressed that intrusive sampling
methods were not used during this site inspection.

b. Area A: N-1 Impact Area

(1) The target area is located on the south 1/2 of section 28, southwest 1/4 of section 27, north 1/2 of
section 33, and northwest 1/4 of section 34, T11N, R1E accessed by turning north off Interstate
Highway 40 onto Paseo Del Volcan then following the signs to the Albuquerque Shooting Park. The
impact area is bordered on the east by a dirt road and barbed wire fence, on the south by the road
going to the shooting park, and on the west by the berms for the shooting park (see plate #2).

(2) The OEW assessment of Target Impact Area N-1 began on the southeast side and moved to the
northwest. Search was limited to the area east to the shooting range as it was being utilized. The
terrain is flat, covered with wild grass and small bushes growing out of hard packed dirt. OEW
encountered included scrap from sand-filled bombs and M1A1 spotting charge parts. The scrap was
scattered randomly throughout the area (see photographs J-1 through J-4).

c. Area B: N-3 Impact Area

(1) The target area is located on the south 1/4 of section 17, T11N, RI E and is accessed by turning
north off Interstate Highway 40 onto Paseo Del Volcan, then following the signs to the Albuquerque
Shooting Park. Go past the shooting park heading west until reaching the barbed wire fence that runs
along the Rio Puerco Escarpment. Follow the fence north 3.2 miles. Target Area N-3 runs north 1/4
mile to the power lines running east and west, and runs east 1 mile (see plate 3).

(2) The OEW assessment of Target Impact Area N-3 began on the southwest side and moved to the
northeast. The terrain for this target is the same as that of targe N-1. The target site contains
numerous areas of black rock laid out in rough circular patterns with OEW debris scattered around the
patterns. It is believed that this is the site shown in historical photographs K-3, K-5, and K-6. OEW
found on the site was the same as that found at site N-1; i.e., scrap metal and M1A1 spotting charge
disks (see photographs J-11 through J-16).

d. Area C: N-4 Impact Area

(1) The target area is located on the east 1/2 of sections 19 and 30, and the west 1/2 of sections 20
and 29, T11N, RlE and is accessed by taking Interstate 40 to Atrisco Blvd. and going north on
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Atrisco to the Petroglyph National Monument located at 4735 Atrisco Road NW. A park ranger is
required to gain access to the impact area (see plate #2).

(2) The impact area was a bull's eye target located approximately 1,400 feet east of Bond Volcano.
The terrain around the volcano is slightly hilly, but predominantly flat. Bond Volcano is the fourth of
five volcanoes counting from the south. The target consisted of four concentric circles with diameters
of 200', 400', 550', and 975'. OEW found at the site consisted of the remains of 100 lbs M85 concrete
bombs, scrap metal from the attached fins, and scrap from M IA1 spotting charges (see photographs
J-17 through J-23).

e. Area D: "NEW" Demolitions Impact Area

(1) The target area is located in the southwest 1/4 of section 24, Ti iN, R1E, and is accessed by
turning north off Interstate Highway 40 onto Paseo Del Volcan then following the signs to the Double
Eagle Airport. Go through the gate on the north side of the airport marked "airport maintenance
manager." Follow the telephone line service road approximately 1/4 mile north and 1/4 mile east. The
site lies to the north of the telephone poles (see plate #2).

(2) The impact area is approximately 200 yards in diameter, with 2 perpendicular white lines (made
from white stone) passing through the center. Each line is about 6 feet wide. This site, again, is very
flat with wild grass and small bushes covering hard packed dirt. OEW debris found at this site
consisted of long serrated strips of heavy gauge metal. The debris was found around the remains of
what appear to be craters, indicating the use of high explosive bombs (see photographs J-24 through
J-28).

1. Area E: N-2 Impact Area

(1) This target site is located in the area described in document F-1 and photograph K-1 as Bombing
Target N-2. It is located in the southeast corner of section 23, T11N, R1E, and is approximately 1/4
mile west of the "NEW" Demolitions target (see plate #3).

(2) The impact area is approximately 1,500 feet by 500 feet with OEW scattered through the area. The
terrain is the same as that at "NEW" Demolitions. OEW consisted of bomb fins, sheet metal casings,
and MIA 1 initiator disks. There was no indication of any high explosive OEW on the site.

g. Area F: Range Land

No OEW was observed outside the impact areas by the Site Inspection Team, but, due to the nature of
the target site, the number of targets and OEW presence confirmed by other sources, it is reasonable
to expect OEW to be scattered throughout the entire site.

7. EVALUATION OF ORDNANCE HAZARDS 

a. General Procedures

(1) The site was evaluated to determine confirmed, potential, or uncontaminated ordnance presence.
Confirmed ordnance contamination is based on verifiable historical evidence or direct witness of
ordnance items. Verifiable historical records evidence consists of ordnance items located on site and
documented by the local bomb squad, Army Explosive Ordnance Demolition team, newspaper articles,
correspondence, current findings, etc. Direct witness of ordnance items consists of the inspection team
directly locating ordnance items by visual inspection. Additional field data is not needed to identify a
confirmed subsite.
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(2) Potential ordnance contamination is based on a lack of confirmed ordnance. Potential ordnance
contamination is inferred from records or indirect witness. Inference from historical records would
include common practice in production, storage, usage, or disposal at that time which could have
allowed present day ordnance contamination. Potential ordnance contamination could also be based on
indirect witness or from present day site features. Additional field data is needed to confirm potential
ordnance subsites.

(3) Uncontaminated ordnance subsites are based on a lack of confirmed or potential ordnance
evidence. All historical records evidence and present day site inspections do not indicate confirmed or
potential ordnance contamination. There is no reasonable evidence, either direct or inferred, to suggest

present day ordnance contamination. Additional field data is not needed to assess uncontaminated
ordnance subsites.

b. Area A: N-1 Impact Area

(1) The Kirtland Precision Bombing Range Target Impact Area N-1 has confirmed ordnance
contamination based on direct witness of ordnance items by the Site Inspection Team (see
photographs J-1 through J-4).

(2) Although it appears that only practice bombs were dropped on this target, each practice bomb was
equipped with an M 1A1 spotting charge. This spotting charge contains 3 pounds of black powder.
The possibility exists that some of these spotting charges did not function and are still present on-site.
They could be potentially lethal if inadvertently initiated.

(3) Historical documentation gives site location of Kirtland Precision Bombing Range Target Impact
Area N-1 and verifies presence of OEW on site (see document F-4).

c. Area B: N-3 Impact Area

(1) The Kirtland Precision Bombing Range Target Impact Area N-3 has confirmed ordnance
contamination based on direct witness of ordnance items by the Site Inspection Team (see
photographs J-11 through J-16).

(2) Although it appears that only practice bombs were dropped on this target, each practice bomb was
equipped with an M 1A1 spotting charge. This spotting charge contains 3 pounds of black powder.
The possibility exists that some of these spotting charges did not function and are still present on-site.
They could be potentially lethal if inadvertently initiated.

(3) Historical documentation gives site location of Kirtland Precision Bombing Range Target Impact
Area N-3 (see document F-2).

d. Area C: N-4 Impact Area

(1) The Kirtland Precision Bombing Range Target Impact Area N-4 has confirmed ordnance
contamination based on direct witness of ordnance items by the Site Inspection team (see photographs
J-17 through J-23).

(2) Although it appears that only practice bombs were dropped on this target, each practice bomb was
equipped with an M1A1 spotting charge. This spotting charge contains 3 pounds of black powder.
The possibility exists that some of these spotting charges did not function and are still present on-site.

'` They could be potentially lethal if inadvertently initiated. The M8A1 aircraft flares used on this site
contained a pyrotechnic composition which if inadvertently initiated could cause severe burns.
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(3) Historical documentation gives site location of Kirtland Precision Bombing Range Target Impact
Area N-4 (see document F-3).

e. Area D: "NEW" Demolitions Impact Area

(1) The Kirtland Precision Bombing Range Target Impact Area "NEW" Demolitions has confirmed
ordnance contamination based on direct witness of ordnance items by the Site Inspection Team (see
photographs J-24 through J-28).

(2) Based on the type of OEW present, that is, pieces of serrated metal that appear to be shrapnel, the
possibility exists that this target was used for high explosive bombs. If so, the possibility exists that
some of these bombs are still present, and extremely hazardous.

(3) No historical documentation verifying the use or location of this range could be found, but this was
the only target on the mesa that showed indications of high explosive use. Interviews with
knowledgeable individuals revealed that upon completion of bombardier school, each graduate was
allowed to drop one 250 lb HE bomb on the mesa.

(4) No certificate of clearance could be found for this target.

1. Area E: N..2 Impact Area

(1) This target impact area, although not identified in the INPR, lies within the scope of the INPR and
has confirmed ordnance contamination based on direct withness of ordnance items by the Site
Inspection Team.

(2) Although it appears that only practice bombs were dropped on this target, each practice bomb was
equipped with an M 1A1 spotting charge. This spotting charge contains 3 pounds of black powder.
The possibility exists that some of these spotting charges did not function and are still present on-site.
They could be potentially lethal if inadvertently initiated.

(3) Historical documentation describes the building of bomb target N-2 in the area of this target (see
document F-1 and photograph K-1).

(4) No certificate of clearance could be found for this target.

g. Area F: Range Lands

(1) The land surrounding the impact areas has confirmed ordnance contamination based on direct
witness of ordnance items by the Petroglyph National Monument archeological survey team on land
south of Target Impact Area N-4.

(2) There have been no other documented instances of OEW contamination on the remaining lands.
The bulk of the West Mesa is very sparsely populated and almost completely undeveloped, but due to
the nature and number of target sites, OEW contamination should be expected.

h. Area G: Potential Formerly Used Defense Site

Area G has confirmed ordnance contamination based on direct witness of ordnance items by the
Petroglyph National Monument archeological survey team. This land is outside the site boundaries.

8. SITE ORDNANCE TECHNICAL DATA

a. End Item Technical Data
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(1) No comprehensive list of the exact types/models of ammunition used at Kirtland Air Force
Precision Bombing Ranges was uncovered. Data was compiled based upon the OEW found on site
and typically used training munitions carried on planes flying out of Kirtland Air Force Base at that
time (see table 4-1) and interviews with knowledgeable individuals.

(2) Table 8-1, a listing of ammunition used or possibly used on Kirtland Air Force Precision Bombing
Ranges along with explosive fillers, has been developed.

(3) Technical data for items in table 8-1 can be found in references D-2 through D-4.

AMMUNITION

TABLE

USED AND EXPLOSIVE/CHEMICAL

8-1

FILLER

"ITEM FUZEMODEL/TYPE:FILLER/WEIGHT
*Bomb, Practice, 100 lb.M38A2

by/spotting charge M1A1

Inert (sand filled)

Black Powder

None

*Bomb, Practice, 100 11).M85

w/spotting charge M1A1

Inert (concrete) None

Bomb, G.P. 250 lb AN-M57 50/50 Amatol, 123.7 lbs

or TNT, 129 lbs

w/fuze, nose AN-M103 Black powder, Lead azid

and Tetryl

-M103

Point Detonating
-M100A2

Base Detonating

and fuze, tail AN-M100A2 Black powder, Lead azid

and Tetryl

*Rare, Parachute M8A1 ,Incendiary mixture 101 None

Flare, Parachute M24 Incendiary mixture 101 None

* Indicates OEW found on target site.

b. Chemical Data of Ordnance Fillers

Table 8-2 has been developed to provide information on the explosive/chemical compounds used in
the ordnance cited in table 8-1.

TABLE 8-2

CHEMICAL DATA OF ORDNANCE FILLERS

Explosive Material Synonyms Chemical Compounds

Amatol NH4NO3

C7H5N306

Black Powder

74% Potassium Nitrate

11% Sulfur

16% Charcoal

Saltpeter, Niter KNO3

S

C

Incendiary Mixture
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1M-101

34% Barium nitrate

39% Magnesium Aluminum Alloy

25% Sodium Oxalate 
Lead Azide

Ba(NO3)2

Mg &Al

0204 2NA

Azide Pb(143)2

Tetryl Trinitrophenyl-

methylnitramine

(NO2)3C6H2N(NO2)CH3

TNT 2,4,6-trinitrotoluenea-43C6H2(NO2)3

9. EVALUATION OF OTHER SITE INFORMATION

a. Hazardous, Toxic, and Radiological Waste

There is no visible evidence of any hazardous, toxic, or radiological waste at Kirtland Air Force
Precision Bombing Ranges.

b. Building Demolition/Debris Removal

Historical documentation indicates the building of structures to simulate buildings, factories, tank
farms, or rail yards on the Kirtland Air Force Precision Bombing Ranges. The site inspection revealed
nothing to indicate potential Building Demolition/Debris Removal consideration.
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